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ABSTRACT
Gender disparities are significantly pronounced within fields that have been
perceived as prohibitive for women, such as science, technology, engineering, and
mathematics (STEM); for example, women make up only 29% of the entire STEM
workforce (e.g., NSF, Science and Engineering Indicators, 2016). Efforts to promote
inclusivity in STEM have historically focused on “debunking” negative stereotypes by
highlighting socially desirable attributes of marginalized groups (i.e., positive
stereotypes). Positive stereotypes are assumed to be benign because they ascribe
favorable attributes to a disadvantaged group; however, research suggests that positive
stereotypes can be associated with negative consequences, including feelings of
depersonalization and attributions of prejudice and negative stereotyping (Siy and
Cheryan, 2016). The impact of positive gender stereotypes on women in STEM has not
yet been investigated; thus, the current research examined whether positive gender
stereotypes would elicit negative psychological and behavioral consequences for women
in STEM. Specifically, I examined whether being the target of positive gender
stereotypes contributed to STEM women’s feelings of depersonalization, heightened
perceptions of prejudice and negative stereotype beliefs, and a diminished anticipated
sense of belonging, all of which are associated with women’s persistence in STEM.
Additionally, I examined whether positive gender stereotypes would impair STEM
women’s performance on a domain-relevant test (i.e., stereotype threat) as a result of
these negative psychological outcomes.
Female STEM majors were asked to imagine that they were applying for a
competitive STEM internship program. Participants were randomly assigned to read a
recruitment statement from a hypothetical program that evoked either positive gender
stereotypes (positive stereotype condition), negative gender stereotypes (negative
stereotype condition), or no stereotypes (control condition). Results demonstrated that
positive gender stereotypes did not affect STEM women’s performance, feelings of
depersonalization, or anticipated sense of belonging; however, a significant effect of
stereotype condition on participants’ perceptions of prejudice was found. Importantly,
participants in both the positive stereotype and negative stereotype condition also had
more negative stereotype beliefs than participants in the control condition; these negative
stereotype beliefs were significantly correlated with diminished anticipated sense of
belonging and cognitive interference on the domain-relevant test. These findings
represent an important first step to identifying the barriers that are preventing women
from being recruited and retained in STEM positions.
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CHAPTER 1: INTRODUCTION
“It is impossible to realize our goals while discriminating against half of the
human race. As study after study has taught us, there is no tool for development more
effective than the empowerment of women.” – Kofi Annan, Former UN SecretaryGeneral, 2006

Women make up only 39.6% of the global labor force (World Bank Group, 2016).
It was not until this past year that women in Saudi Arabia won the right to vote (No
Ceilings, 2016). Only 32% of national constitutions protect a woman’s right to obtain a
secondary education (No Ceilings, 2016; World Policy Analysis Center, 2014). Relative
to other nations, the United States has made progress in making political involvement,
education, and employment for girls and women more accessible (No Ceilings, 2015). In
fact, approximately 57% of women currently participate in the United States workforce
(U.S. Bureau of Labor Statistics, 2015) and, for the first time in history, the percentage of
women in undergraduate education surpasses that of the percentage of men (U.S. Census
Bureau, 2014; Groetzinger, 2015). A closer inspection of U.S. participation statistics
reveals, however, that systemic gender inequities remain considerable. Currently, women
hold only 14.2% of the leadership positions within S&P 500 companies (Egan, 2015).
Furthermore, the gender pay gap has remained relatively stagnant for the past twenty
years, with US women earning approximately 80% of their male counterparts’ salary (No
Ceilings, 2016). Given the stagnation of the gender gap, it is projected that it will not be
until 2059 that women obtain pay parity (Institute for Women’s Policy Research, 2019).
In some fields, such as science, technology, engineering, and mathematics
1

(STEM), gender disparities and inequities are more pronounced. Women are awarded
only 17.9% of the bachelor’s degrees in computer science and 19.3% of the bachelor’s
degrees in engineering (National Girls Collaborative, 2016; NSF, Science and
Engineering Indicators, 2016). These gender disparities exist throughout the pipeline
leading from academics to careers, with women making up only 29% of the total STEM
workforce (National Girls Collaborative, 2016; NSF, Science and Engineering Indicators,
2016). Importantly, recent job market projections suggest that by 2020, the numbers of
available STEM positions are expected to increase by 19%, whereas the number of
available non-STEM positions will increase by only 14% (American Association of
University Women, n.d.). Together with the gender pay gap, this persistent gender divide
poses a profound problem for having a socially and financially equitable United States
economy.
Organizational research suggests that having women equally represented within a
company is financially beneficial (Herring, 2009). In a large-scale survey of 2,360
companies, Rohner and Dougan (2012) found that corporations had greater return on
equity and average growth when women served on their executive boards (also see
Barker, Mancha, & Ashcraft, 2014). Corporations typically respond to findings like these
by implementing diversity programs. Dobbins and Kalev (2013) observed that when
equal opportunity legislation came into effect, corporations felt the need not only to
employ recruitment strategies that would target women and people of color, but also to
implement programs “in house” that would facilitate intergroup contact. Typically,
diversity programs focus efforts on changing the behavior of managers through creation
of diversity taskforces, wherein managers are held responsible for creating networking
2

and affiliation opportunities for employees. Corporations also commonly create
mentoring systems, in which employees attend workshops designed to enhance their selfpresentational and self-marketing skills. Often, a special focus of these systems is to
specifically help individuals from underrepresented groups promote themselves (Dobbins
& Kalev, 2013).
Unfortunately, there is evidence to suggest that diversity programs are not only
largely ineffective but can even be even harmful. Longitudinal research, such as Dobbin,
Kalev, and Kelly’s (2007) 31-year survey of 829 companies, has shown that diversity
programs produce mediocre-at-best changes in corporate attitudes toward marginalized
groups, and have little to no effect on numerical representation of underrepresented
groups. In fact, Brady, Kaiser, Major, and Kirby (2015) demonstrated that when diversity
training programs and initiatives were implemented within a company, female employees
were more likely to endorse system justifying policies and less likely to detect structural
sexism, even in companies with very inequitable hiring and litigation procedures.
Positive stereotypes may contribute to paradoxical effects of diversity programs.
According to Czopp et al. (2015), attempts at promoting inclusivity and multiculturalism
rely heavily on highlighting the socially desirable attributes of marginalized groups (see
also Bergsieker, Leslie, Constantine, & Fiske, 2012). Although people commonly assume
that positive stereotypes are benign because they ascribe favorable attributes to a
disadvantaged group (see Mae & Carlston, 2005), positive stereotypes still evoke
category-based expectations for behavior, which can be harmful to group members.
The goal of the current research was to examine whether global positive gender
stereotypes would have negative consequences for women in STEM. In this work, both
3

psychological (e.g., feelings of depersonalization) and behavioral (e.g., performance)
consequences were examined, as well as their interconnections. Before elucidating my
model, I first review what is currently known about the effects of positive stereotypes. I
then review the social psychological literature on stereotype threat, one of the welldocumented behavioral consequences of stereotyping (e.g., Steele & Aronson, 1995).
Understanding the psychological and behavioral consequences of being the target of
positive gender stereotypes is critically important for understanding the
underrepresentation of women in STEM.

4

CHAPTER 2: THE NEGATIVE CONSEQUENCES OF POSITIVE
STEREOTYPES: A REVIEW
Gender stereotypes, like all societal stereotypes, are theorized to be derived
originally from (albeit antiquated) observation: women historically have been more likely
than men to be employed in low status, low power jobs (e.g., homemakers; Eagly &
Steffen, 1984). Because gender stereotypes are rooted in the expected division of labor
between men and women, they stipulate behavioral differences between men and women,
as well as differential role appropriateness (Eagly & Steffen, 1984). Oftentimes, and this
is true of STEM domains, these societal perceptions have negative consequences (e.g.,
women being treated as inferior to men). Throughout my review, I will discuss the ways
in which positive stereotypes act similarly to negative stereotypes (e.g., the elicitation of
category-based expectations for behavior, Prentice & Carranza, 2002). Understanding the
paradox STEM women face – that the traits deemed “valuable” by the STEM community
and that traits deemed “valuable” for women by society are not often aligned – has
important implications for understanding how positive gender stereotypes may contribute
to unequal representation in STEM.
2.1. Basic Terminology
Prentice and Carranza (2002) argue that gender stereotypes can be categorized
into two distinct subtypes, prescriptions and proscriptions, which are based on
dimensions of social desirability and typicality. Prescriptive stereotypes include traits
that are thought to be both highly socially desirable and typical of social group
membership. For example, it is highly socially desirable for women to be perceived as
nurturing, and people believe that being nurturing is typical of women. Members of a
5

social group are encouraged to enact the prescriptive behaviors attributed to their group,
therefore reinforcing the strength of group-trait associations (Koenig, 2018). Proscriptive
stereotypes, in contrast, are traits that are perceived as undesirable for individuals to
possess (e.g., it is undesirable for women to be competitive).
On the basis of trait valence, prescriptions are perceived as desirable traits for all
people to possess and proscriptions are perceived as undesirable for all people to possess.
Belonging to the category man or woman, however, determines the degree of social
desirability a trait will hold for the target gender group and how strongly society will
enforce that the target group enact these behaviors. Prescriptions and proscriptions,
therefore, differentially predict the likelihood of category-based expectations being
enforced for the target gender group. Relaxed prescriptions are traits that are perceived as
acceptable for members of all gender groups to possess (e.g., sense of humor), but are
loosely “enforced” by society (failing to possess a sense of humor does not have negative
implications for an individual’s perceived typicality). Intensified prescriptions, in
contrast, are traits that are perceived to be more desirable for the target gender group than
for people in general (e.g., women ought to be polite and cooperative). In the case of
positive gender stereotypes, most are considered to be intensified prescriptions, which
suggest that enacting them is highly socially desirable and typical for the target gender
group.
Another important distinction between positive and negative traits is that negative
stereotypes are considered to be predominately descriptive (i.e., this is how people in the
group are; see Czopp et al., 2015). Descriptive negative stereotypes provide people with
categorical information to make probabilistic judgments about people’s behavior. For
6

example, it may be assumed that a woman is bad at math on the basis of her social group
membership. In contrast, positive stereotypes, which are often socially desirable
prescriptions, create category-based expectations for how individuals ideally should
behave (Prentice & Carranza, 2002). Some argue that the prescriptive nature of positive
stereotypes adds to their harmfulness (e.g., Siy & Cheryan, 2016).
2.2. Positive Stereotypes Elicit Expectations for Behavior
Although positive and negative stereotypes both create category-based
expectations for behavior, the reactions that are evoked when expectations are violated
differ substantially (Prentice & Carranza, 2002; Czopp et al., 2015). For example, if a
Black individual excels on an intelligence test, he or she defies a negative stereotype that
describes how Blacks stereotypically behave (e.g., Black individuals are intellectually
inferior). The appraisals of an individual who defies a negative stereotype are often
positive, and the target is perceived as exceptional for his or her category (e.g., highperforming Black individual). Conversely, if a woman, who is expected to be warm and
kind because of her social group membership, fails to act as such, she is perceived
negatively as a less desirable and typical member of her category (see Prentice &
Carranza, 2002; Czopp et al., 2015).
People who violate gender prescriptions are also perceived to challenge the status
quo, because prescriptive stereotypes are intimately linked to social status (Rudman, MossRacusin, Phelan, & Nauts, 2012). Agentic traits (which are typically intensified
prescriptions for men) are positively associated with high social status, while communal
traits (which are typically intensified prescriptions for women) are considered to be status
neutral (Rudman, Moss-Racusin, Phelan, & Nauts, 2012). Should an individual enact
7

behavior that is incongruent with prescribed gender roles and status (for example, a female
CEO displaying competitiveness at partnership proposal, as opposed to agreeableness) they
are subject to social, personal, and economic sanctions (Rudman & Glick, 1999).
In one examination of the prejudice exhibited towards women violating
prescribed gender roles, Rudman et al. (2012) informed participants that they would be
evaluating a letter of recommendation for a professor seeking promotion at Yale
University. The candidate for promotion was depicted as either male or female, and as
possessing either an agentic (being brutally honest) or communal (being overly polite)
work style. Although being “brutally honest” might be preferable to being “overly polite”
in achieving workplace status, this characterization directly conflicts with gender
category expectations (i.e., women ought to be polite) for female candidates. Rudman et
al. (2012) therefore hypothesized that the female candidate who demonstrated brutal
honesty would be subject to backlash. Results showed that despite being portrayed as
equally competent and qualified, female professors who were described as being brutally
honest (i.e., an agentic trait) were perceived by evaluators to be less likeable and less
deserving of promotion than male professors described in the same way. From these
results, it is apparent that women who violate prescribed category expectations are
subject to punitive perceptions even if agentic behavior was appropriate for the situation
they were in.
We can see how this type of scenario could unfold similarly for women in STEM.
For example, it would be contextually appropriate for a principle investigator of a
research laboratory to display leadership skills and assertiveness. If the principle
investigator is a woman, however, she is disadvantaged because of the perceived
8

incongruity between her role as a principle investigator and the societal expectations of
her social group. Women in STEM face a particularly difficult catch-22: exhibiting
behavior that is situationally valuable, but potentially socially undesirable for women,
comes at a personal cost. In juxtaposition, exhibiting socially desirable behavior (e.g.,
prescriptions) may be situationally inappropriate and lead to negative consequences (e.g.,
perceived as less capable); thus, positive gender stereotypes may still be harmful.
2.3. Positive Stereotypes Reinforce the Status Quo
In addition to creating strictly enforced category-based expectations for behavior,
prescriptive positive stereotypes reinforce the status quo because of the association
between communal traits and low societal status (see theorizing on status incongruity, per
Rudman et al., 2012). For STEM women, enacting communal gender roles may protect
them from personal sanctions but reinforce their subordinate societal status. Czopp (2010)
found that participants who endorsed positive race-based stereotypes (e.g., Black
individuals are good at sports) were more likely to dissuade Black students from pursuing
academically rigorous careers. In this study, participants were asked to assume the role of
a guidance counselor who was charged with reviewing student profiles and providing
career-related advice. Participants were presented with student profiles that were identical,
except that a photograph accompanying the materials depicted either a White student or a
Black student. Participants then filled out a guidance form to provide recommendations for
the kinds of courses that the student should pursue (i.e., academic or athletics). Results
demonstrated that participants who previously had highly endorsed positive race-based
stereotypes about African Americans on a questionnaire believed that Black (but not
White) students should spend more time pursuing athletics than academics, regardless of
9

whether they had expressed interests or elevated aptitude in the domain. For women in
STEM, subtle reinforcement of positive gender stereotypes may dissuade them from
pursuing domains that are perceived as incongruent.
There is evidence to suggest that, in addition to broadly reinforcing the status quo,
positive stereotypes contribute to gender-specific system justification. Jost and Kay
(2005) found that women were more likely to indicate support for the status quo after
having been exposed to positive gender stereotypes. In one experiment, participants were
asked to rate the degree to which either agentic or communal stereotypes applied to men
and women. The researchers reasoned that participants who were given agentic traits
would ascribe them to men more so than women because they are typically prescriptive
for men, whereas those who were given communal traits would ascribe them to women
more than men because they are typically prescriptive for women. Directly following this
manipulation, participants completed a measure of gender-specific system justification,
which assessed the degree to which they perceived gender inequality and sex role
divisions as fair and justifiable. Results demonstrated that activating communal or
complementary (i.e., relaxed prescriptions) stereotypes made female participants more
likely to endorse existing, inequitable gender-related systems. For women in STEM, it is
plausible that being the target of positive gender stereotypes could lead women to be
more accepting of the status quo, thereby perpetuating their subordinate placement in a
STEM industry.
The research reviewed in this section demonstrates how, in laboratory research,
people negatively evaluate women who violate prescriptive positive gender stereotypes
(Rudman et al. (2012). Endorsing positive stereotypes also maintains the division of labor
10

by reinforcing stereotypical career choices (Czopp, 2010) and may make women more
accepting of the status quo (Jost & Kay, 2005). Taken together, these finding suggest that
endorsement of global positive stereotypes (and thus the expectation for an individual to
enact prescriptive behaviors) limits the targets of those stereotypes. For STEM women,
the endorsement of global positive gender stereotypes, even if not domain relevant, may
foster both a confining and threatening situation. STEM women face with a dilemma: to
eschew the potential backlash that happens when they violate expectancies, women must
enact prescriptive behaviors; however, these behaviors may not be domain or
situationally relevant. In the next section, I will review some of the research examining
the impact of positive gender stereotypes on women’s sense of belonging, perceptions of
prejudice and negative stereotyping, as well as research suggesting that positive
stereotypes may compromise women’s performance on STEM-relevant assessments.
2.4. Positive Stereotypes Heighten Perceptions of Depersonalization
Because positive gender stereotypes are category-based expectations about what
women should be like by sheer virtue of their gender, they can make women feel
depersonalized (Siy & Cheryan, 2013). Depersonalization is the feeling of being viewed
exclusively through the lens of one’s social group (Siy & Cheryan, 2013); thus, even
when stereotypes are positive, people who are targeted by them experience a heightened
sense of depersonalization. Siy and Cheryan (2013) had participants imagine that they
were engaged in a conversation with an individual who either endorsed a positive gender
stereotype (i.e., “I know women are very nurturing,” p. 91) or made no mention of gender
stereotypes. Subsequently, participants rated the degree to which the hypothetical
conversation made them feel indistinguishable from their gender group (i.e.,
11

depersonalized), and how much they liked the imagined speaker. Results demonstrated
that female participants who imagined an interaction with an individual who endorsed a
positive gender stereotype reported significantly more feelings of depersonalization and
dislike for the speaker than participants who did not receive the positive stereotype
statement. Importantly, sense of depersonalization was shown to significantly mediate
women’s degree of dislike for the speaker, such that for women who imagined being the
target of a positive gender stereotype felt more depersonalized. A high sense of
depersonalization significantly predicted greater dislike for the speaker.
As is the case for women in general, for STEM women, feeling as though they are
being viewed exclusively through the lens of their social group is a negative experience.
Scharnetzki and Miller (unpublished) adapted Siy and Cheryan’s (2013) positive
stereotype paradigm to examine whether a heightened sense of depersonalization may
play a role in perpetuating the chronic gender disparities in STEM. Female STEM majors
(see Table 1) at the University of Vermont were asked to imagine that they were speaking
with a STEM professional who either endorsed a positive gender stereotype (e.g., “I
know women are very warm and kind”) or made no mention of gender stereotypes.
Results yielded a replication of Siy and Cheryan’s (2013) findings. Relative to women in
the no stereotype control condition, women in the positive stereotype condition reported
significantly greater dislike for their interaction partner than women in the no stereotype
condition, and this effect was significantly mediated by women’s sense of
depersonalization.
The research on depersonalization is particularly poignant when one considers the
reality that positive stereotypes are often emphasized in institutional messages to promote
12

inclusivity (Czopp et al., 2015). This strategy to promote representation in STEM may be
ineffective. Gaucher, Friesen, and Kay (2011) found that the use of gendered words in
job advertisements (i.e., stereotypically masculine descriptors used in advertisements for
male-dominated professions) was associated with female participants’ diminished interest
in the job and anticipated sense of belonging. Although women in the workplace are
thought to bring compassion, a collaborative management style, patience, and intuition
(Reddy, n.d), institutional messages that evoke these kinds of global positive gender
stereotypes (even with egalitarian motives) may have a paradoxical effect on the women
receiving them. In fact, Liswood (2015), the Secretary General for the Council of Women
World Leaders, argues that there is a profound disconnect between what male and female
employees believe are the existing organizational diversity issues and the most effective
potential solutions for mitigating them. The question of whether institutional
endorsement of positive stereotypes has similar effects on STEM women, and whether
STEM women’s performance may be affected, however, remains unanswered.
Stereotyping STEM women, even positively, may make them feel depersonalized,
resulting in negative perceptions of their employer and disinterest in the job. Thus, in the
current work I examine depersonalization as a consequence of positive stereotyping of
STEM women.
2.5. Positive Stereotypes Lead to Attributions of Prejudice
Positive stereotypes, although often invoked with the intention of making women
feel that they are welcomed and valued, may be perceived by women as prejudicial.
Research on Intergroup Emotions Theory (Mackie, Devos, & Smith, 2000) offers a
nuanced framework for understanding why being the target of well-intentioned
13

stereotypical statements may lead to attributions of prejudice. According to Intergroup
Emotions Theory, when people receive group-directed comments (e.g., women are
polite), regardless of valence, they can experience intense emotional responses that are on
par with feelings elicited by individual-directed statements (i.e., you are polite) (Mackie,
Devos, & Smith, 2000). This is because for many individuals social group identification
is integrated within the self-concept (e.g., Tajfel, 1981). When individuals are highly
identified with their social group (i.e., there is significant overlap between the self and the
group), situations that highlight their group membership are appraised through the lens of
self, and thus elicit self-level emotions (Smith, 1993; Mackie, Devos, & Smith, 2000).
For example, Garcia, Miller, Smith and Mackie (2006) argue that a groupdirected insult may evoke feelings of anger similar to a personally directed insult for
individuals who are highly group identified. Interestingly, positive group-directed
comments are also appraised negatively by individuals, particularly when they are
stereotypic. Garcia et al. (2006) found that stereotypical positive comments that implicate
group membership (e.g., “Asians are good at math”) are perceived negatively by the
recipient because they give rise to questions about the speaker’s prejudice, such that if an
individual endorses positive group stereotypes, it is likely that they also endorse negative
group stereotypes. In fact, Garcia et al. (2006) demonstrated that the relationship between
group-directed comments and negative reactions was significantly mediated by
attributions to the speaker’s prejudicial attitudes. Participants had negative reactions to
even positive group-level comments because they inferred the speaker must also endorse
negative group-level beliefs; thus, targets of positive group-level comments were
inferring that the speaker was prejudiced. Intergroup Emotions Theory would thus
14

contend that receiving stereotypical, positive group directed comments would be a
threatening experience and likely elicit negative emotional responses.
Siy and Cheryan (2016) also found evidence to suggest that being positively
stereotyped heightened targets’ perceptions of prejudice. Siy and Cheryan found that
women who were made the target of a positive gender stereotype were also more likely to
feel negatively stereotyped. Female participants were presented with a scenario wherein
they imagined they were interacting with either a person who endorsed a positive gender
stereotype (“women are really gentle” in the positive stereotype condition) or imagined a
person making a positive comment about their individual character (“you are very gentle”
in the control condition). Subsequently, participants were asked to rate how likely it was
that the speaker in the scenario also endorsed negative stereotypes and held sexist
attitudes, and they were asked to rate the degree to which they felt depersonalized. In
comparison to women who received only individual-level statements, women in the
positive stereotype condition were more likely to feel the speaker endorsed negative
gender stereotypes, an effect that was significantly mediated by feelings of
depersonalization. Women in the positive stereotype condition also felt that the speaker
in the scenario was more sexist than did women in the control condition. Interestingly,
this effect was significantly mediated by negative stereotype beliefs, such that for women
in the positive stereotype condition, greater belief that the speaker endorsed negative
stereotypes predicted the degree to which women perceived the speaker as sexist.
It is also important to note that in subsequent studies, Siy and Cheryan (2016)
replicated these effects using only competency-based positive stereotypes (e.g., Asians
are really good at math), ruling out the possibility that the nature of the dimension
15

(warmth versus competency) may be driving the negative association between positive
stereotypes and prejudice. It therefore seems possible that well-intentioned messages that
contain positive gender stereotypes may paradoxically lead women to perceive the STEM
environment as prejudicial toward women; as such, the current research also examines
whether being the target of global positive gender stereotypes leads to attributions of
prejudice (in the present case, heightened perceptions of sexism).
Being positively stereotyped increases the probability of an individual also feeling
negatively stereotyped and thus perceptions of prejudice (Siy & Cheryan, 2016). It has
been well-documented that for women in STEM, feeling negatively stereotyped is
associated with disinterest and disengagement from STEM domains (e.g., Pronin, Steele,
& Ross, 2004; Good, Rattan, & Dweck, 2012). Understanding the numerous mechanisms
that give rise to perceptions of prejudice is therefore an important avenue for research
examining the underrepresentation of women in STEM. It is possible that for women in
STEM, similar to non-STEM women, being positively stereotyped is an underlying
driver of feeling negatively stereotyped, and thus contributes to women’s avoidance of
and attrition out of STEM domains. The current research examines whether positive
gender stereotypes elicit greater negative stereotype beliefs and perceptions of prejudice
for STEM women.
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CHAPTER 3: STEREOTYPE THREAT AS A SOCIAL CONTEXTUAL
EXPLANATION FOR THE CHRONIC STEM GENDER GAP
The previous sections reviewed the research examining the psychological
consequences of being positively stereotyped; in this section, I will review research
relevant to the behavioral consequences of being positively stereotyped. In particular, I
review the research on stereotype threat, arguably the most well-studied behavioral
consequence of stereotyping.
3.1. Negative Stereotypes and Stereotype Threat
Steele and Aronson (1995) define stereotype threat as a situational phenomenon
wherein individuals who are contextually devalued experience additional pressure to
behave in a way that will disconfirm negative stereotypes about their group. This
additional pressure impedes concentration, motivation, and working memory capacity
(see Schmader et al., 2008 for a review of the integrated process model of stereotype
threat), which prevents them from performing to their full potential. In their seminal
experiments, Steele and Aronson (1995) investigated race-based stereotype threat.
Participants were Black and White college students, who had been informed that they
would be taking a test that was either diagnostic or non-diagnostic of their intellectual
aptitude. Steele and Aronson hypothesized that the perceived diagnosticity of the test and
the relevance of the stereotype to performance (i.e., Black individuals are intellectually
inferior) would serve as powerful triggers of stereotype threat. Results yielded a
significant effect of participant race in the diagnostic condition, such that Black
participants underperformed relative to White participants when the test was framed as
being diagnostic of their intellectual ability. Importantly, when the test was framed as
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being non-diagnostic, there were no performance differences between Black and White
participants. These results suggest that when Black participants’ devalued group status or
negative social stereotypes were not situationally relevant, they were able to perform to
their full potential. Most importantly, these findings were powerful evidence for a social,
as opposed to biological, explanation for the underperformance of stigmatized groups.
Spencer, Steele, and Quinn (1999) were the first to examine whether stereotype
threat may affect women in STEM. They asserted that the combination of women’s
devalued social status in STEM fields and social stereotypes about women’s inferior
mathematical aptitude (e.g., Eccles, Jacobs, & Harold, 1990) would likely trigger robust
stereotype threat effects. Spencer et al. (1999) manipulated stereotype relevance between
conditions, such that some male and female participants were told that the math test they
would be taking had produced significant gender differences (stereotype relevant
condition), and some were told that the test was insensitive to gender (stereotype
irrelevant condition). Results demonstrated that only women in the stereotype relevant
condition underperformed relative to male participants; no performance differences
emerged when participants received the framing that the test was gender fair. When
women were not burdened by negative social stereotypes, they were able to perform on
par with male participants. These findings provided critical evidence to support a social
explanation for gender differences in math.
Inzlicht and Ben-Zeev (2000) expanded upon Spencer et al.’s (1999) work by
examining whether very subtle environmental cues, such as the underrepresentation of
women in a test -taking situation, could evoke negative gender stereotypes and lead
women to experience stereotype threat. Female participants completed either a math or a
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verbal exam in the presence of only members of their same gender (same-gender
condition) or in the company of two men (minority condition). Inzlicht and Ben-Zeev
hypothesized that being the numerical minority in a devalued context (minority
condition) would serve as a cue for the negative that “women are bad at math,” and likely
elicit stereotype threat effects. Women showed no performance decrements when taking a
verbal exam, thus supporting Spencer et al.’s stereotype relevancy hypothesis.
Importantly, in comparison to women in the same-gender condition, women who took a
math test in the presence of male participants significantly underperformed. Subsequent
examinations demonstrated that women’s performance was adversely affected by the
presence of even one male participant, suggesting that very subtle situational cues can
create a threatening intellectual environment for stigmatized individuals. Women in
STEM have a high probability of encountering such cues.
Since these initial investigations, stereotype threat has become one of the most
prolific areas of research in social psychology (Inzlitch and Schmader, 2012).
Performance effects have been replicated across multiple contexts (e.g., athletic ability,
smoking cessation, driving; Stone, Lynch, Sjomeling, & Darley, 1998; Yeung & Hippel,
2007; Cortland, Shaprio, Guzman, & Ray, 2019). Research supporting a myriad of
potential mechanisms that could play a role in producing stereotype threat effects has also
been abundant (reductingstereotypethreat.org, 2009). In his seminal work, Steele (1997)
suggested that stereotype threat leads to increased anxiety about confirming negative
group stereotypes, which in turn produces performance decrements. Keller and
Dauenheimer (2003) proposed that diminished motivation is a key mechanism underlying
impaired performance. When high school girls were told that the math test they were
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going to take had previously produced gender differences (i.e., the stereotype threat
manipulation), they reported feeling frustrated and dejected, which are affective
components of motivation (Keller & Dauenheimer, 2003). Dejection was shown to
significantly mediate the relationship between stereotype threat and test performance,
such that greater feelings of dejection predicted lower test performance. Other mediators,
such as physiological arousal (see Ben-Zeev, Fein, & Inzlicht, 2005) and reduced
working memory capacity (see Schmader & Johns, 2003), have also been supported
within the literature, suggesting that the situational nature of stereotype threat gives rise
to many mechanisms, and likely even a combination of multiple mechanisms
(reducingstereotypethreat.org, 2009).
Schmader, Johns, and Forbes (2008) offer the Integrated Process Model of
Stereotype Threat as a theoretical framework to elucidate the interrelated way multiple
mechanisms may come together to elicit stereotype threat. According to this model, when
relevant negative group stereotypes are made situationally salient in domains that are
perceived as prohibitive, individuals are motivated to adopt strategies to cognitively
reconcile the dissonance that arises because their social identification, domain
identification, and group-domain association are at odds (i.e., cognitive imbalance).
Furthermore, the imbalance between their social identities (e.g., I am a woman), their
domain identification (I am good at STEM disciplines) and the group-domain
identification (women are not good at STEM) creates pressures to disconfirm the group
stereotypes. These pressures give rise to physical arousal, increased monitoring of one’s
performance for evidence of stereotype consistency and inconsistency and increased
negative affect. These responses to stereotype threat often result in the individual
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employing maladaptive coping strategies such as anxiety suppression, that draw on the
individual’s cognitive capacity and working memory, ultimately resulting in impaired
performance.
3.2. Positive Stereotypes and Stereotype Threat
The wealth of research on stereotype threat and negative stereotypes
unequivocally suggests that when people feel it is likely that their actions will be viewed
exclusively through the lens of negative stereotypes about their social group, their
performance in the stigmatized domain is adversely affected (e.g., Steele, 1997; Steele &
Arsonson, 1999; Murphy et al., 2007). Research on whether positive stereotypes may also
elicit stereotype threat is currently limited, and the results are mixed. Some work suggests
that highlighting positive group stereotypes may improve performance. Levy (1996), for
example, found that when aging adults were subliminally primed with positive agerelated stereotypes (e.g., wise, insightful), performance on memory assessments
improved, reported memory self-efficacy increased, and attitudes towards aging were
most positive. Rydell, McConnell, and Beilock (2009) provided female undergraduate
participants with positive, self-relevant stereotypes (i.e., college students are good at
math) concurrently with negative stereotypes (i.e., “women are bad at math”). They
found that women who were provided with the positive stereotype about college students,
along with the negative stereotype about women, performed on par with participants who
had received no stereotypes and better than participants who received only a negative
stereotype. The authors suggest that situationally highlighting simultaneous identities
(one contextually positive and one contextually devalued) allows individuals to actively
distance themselves from a contextually harmful social identity. Similarly, Shih,
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Pittinsky, and Trahan (2006) found that when the ethnic identity of Asian American
women was made salient, their performance improved on a math test, a domain in which
Asians are stereotyped to perform well in.
In contrast, Cheryan and Bodenhausen (2000) found that positive stereotypes, like
negative stereotypes, elicit traditional stereotype threat performance decrements. When
Asian American women’s ethnic identity, which is stereotyped to be positively associated
with quantitative performance, was primed, performance on a math test was impaired.
Furthermore, performance on the math test was significantly mediated by participants’
ability to concentrate, such that highlighting participants’ Asian-American identity
impaired their concentration and resulted in significant performance decrements.
Although the research on positive stereotypes eliciting threat effects is mixed
(e.g., the enhancement effects demonstrated by Rydell, McConnell, & Beilock, 2009), it
is important to understand how enhanced performance from stigmatized group members
is distinctly different from a phenomenon called stereotype lift (Walton and Cohen,
2003). Stereotype lift is a situational phenomenon wherein performance is improved as a
result of a downward comparison being made relative to a devalued outgroup member.
Because the salient negative stereotype “women are bad at math” 1) discredits the
capability of women; 2) is not directed men; and 3) is domain relevant, performance for
men, the non-stigmatized group member in this context, is boosted. For example, when
the stereotype “women are bad at math” is situationally evoked, because it does not
implicate their social identity, STEM men’s performance is often boosted. Per the
theorizing of Steele and Aronson, to experience the situational effects of stereotype
threat, one must have a social identity that is contextually devalued; thus, men (a non22

stigmatized group, in this domain) would not be susceptible to this kind of stereotype
threat.
The research on positive stereotypes and stereotype threat has yielded
contradictory findings, perhaps in part because manipulations of stereotype threat have
varied greatly across studies. Steele (1997) asserted that implicit threat manipulations
give rise to situational ambiguity, and thereby produce a potent “threat in the air.” Levy
(1996) subliminally primed participants with positive age stereotype, yielding improved
memory recall. Rydell et al. (2009) demonstrated that explicitly priming a contextually
valued and devalued social identity simultaneously buffers performance in a stigmatized
domain, but primed individually, these identities had differential implications for
women’s math performance. Shih, Pittinsky, and Trahan (2006) and Cheryan and
Bodenhausen (2002) both experimentally made participants’ ethnic identity explicitly
salient in the context of a math exam, however, their studies yielded contrasting results.
Although it is clear from previous research that the mode of stereotype activation yields
differential effects on performance, the current study utilized an explicit threat
manipulation. Women in STEM often experience explicit evocations of stereotypes (both
positive and negative); therefore, I predicted that explicitly activating positive stereotypes
would impair STEM women’s performance in an evaluative context, thereby indicating
stereotype threat.
The multitude of stereotype threat manipulations and mixed results leaves the
question of whether positive stereotypes may evoke threat effects, similar to negative
stereotypes, unanswered. Furthermore, understanding the potential mechanisms
underlying the relationship between positive stereotypes and stereotype threat is critically
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important, and a relatively unexplored area of research. It was thus a goal of the current
research to establish whether global positive stereotypes about women in STEM elicit the
same behavioral consequences for STEM women as negative stereotypes elicit. I propose
that the psychological and behavioral consequences of being positively stereotyped are
integrated, just as they are for being negatively stereotyped (e.g., Schmader, Johns, &
Forbes, 2008). In the current study, I asked whether being the target of positive gender
stereotypes would create a heightened sense of depersonalization and perceptions of
prejudice and whether these, in turn, would contribute to performance decrements on a
STEM-relevant test.
The goal of the proposed research was to examine empirically whether global
positive gender stereotypes have negative consequences for women in STEM.
Specifically, I examined whether being the target of positive gender stereotypes
contributes to feelings of depersonalization, heightened perceptions of prejudice and
negative stereotype beliefs, and a diminished anticipated sense of belonging, all of which
are negatively associated with women’s persistence in STEM educational and
employment settings (see Good, Rattan, & Dweck, 2012; Siy & Cheryan, 2016).
Additionally, I was interested in whether global positive stereotypes would elicit
stereotype threat effects, similar to negative stereotypes, as a result of these negative
psychological outcomes. Specifically, I hypothesized that feelings of depersonalization
would diminish STEM women’s motivation and concentration (operationalized as
cognitive interference, per Steele and Aronson’s theorizing), and this will ultimately
result in performance deficits on a STEM exam.
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CHAPTER 4: SYNOPSIS
The current research examines whether positive gender stereotypes will elicit
negative psychological and behavioral consequences for women in STEM. It is possible
that when women are devalued within a domain, as they are in STEM, being stereotyped
(even positively) can make them feel depersonalized and negatively stereotyped. These
psychological consequences would presumably make them less interested in working in
that STEM environment (i.e., anticipated sense of belonging; per Good, Rattan, &
Dweck, 2012). To my knowledge, the current research is the first to examine the effects
of positive stereotypes on STEM women’s sense of depersonalization, perceptions of
prejudice, negative stereotype beliefs, and anticipated sense of belonging. To my
knowledge, this is also the first study to examine whether positive stereotypes elicit
stereotype threat for women in STEM. Positive stereotypes may serve only to highlight
STEM women’s stigmatized status; thus, STEM women’s performance in the stereotyped
domains may be impaired.
I hypothesize that global positive stereotypes may affect STEM women’s
performance in two ways (see Figure 1). It is possible that the fear of confirming a
negative stereotype about one’s social group (a key mechanism underlying negative
stereotype threat) is predicated on the feeling of being indistinguishable from one’s
devalued social group (i.e., depersonalized); thus STEM women’s performance may be
impeded by feelings of depersonalization cued by the evocation of positive gender
stereotypes. Feeling indistinguishable from one’s gender group may impair women’s
motivation and ability to concentrate (Figure 1, path a). Alternatively, being positively
stereotyped may heighten women’s perceptions of being negatively stereotyped (per Siy
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and Cheryan, 2016), leading to diminished motivation and ability to concentrate (Figure
1, path b). Additionally, I hypothesized that feelings of depersonalization that result from
being the target of a positive gender stereotype would relate to a diminished anticipated
sense of belonging in STEM and increased perceptions of prejudice (Figure 1, paths c
and d). These hypotheses are broken down more specifically, and by construct, in the
following sections.

Figure 1. A conceptual model for a modified integrated process model of stereotype threat for
positive gender stereotypes

This current research contributes significantly to the social psychological
literature because, to the knowledge of the researcher, this will be the first line of inquiry
to: 1) examine positive stereotypes in the arena of STEM disciplines, 2) investigate
whether positive gender stereotypes may elicit stereotype threat for women in STEM, 3)
propose depersonalization as a key underlying mechanism responsible for the negative
performance effects associated with stereotype threat resulting from positive stereotypes,
and 4) examine positive gender stereotypes as they relate to STEM women’s anticipated
sense of belonging and perceptions of corporate prejudice. Demonstrating that both
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positive and negative stereotypes elicit stereotype threat for women in STEM would
merge what are currently two disjointed bodies of literature; thus, this finding would
serve to bridge an important theoretical gap in the literature.
CHAPTER 5: METHOD
The current study utilized a completely between-subjects design. Participants
were asked to imagine that they were applying for a competitive STEM internship. They
were told that the interview process would consist of reviewing information about the
program, completing a candidate assessment, as well as a series of supplemental
questionnaires typical of internship interviews in STEM fields.
Participants were randomly assigned to one of three stereotype conditions:
positive stereotype, negative stereotype, and a no stereotype control. This manipulation
was accomplished via a recruitment goals statement. In line with commonly used
interview techniques, the recruitment goals statement outlined the hypothetical program’s
hiring objectives. In the current study, the statement about the program’s recruitment
goals evoked either global positive gender stereotypes (positive stereotype condition),
global negative gender stereotypes (negative stereotype condition), or no stereotypes
(control condition). The positive stereotype manipulation was designed to convey a
message very similar to those promoted by large corporations, which have publicized
their recent shift in focus to recruiting individuals from underrepresented groups to
change their diversity standing. For example, a large component of Twitter’s 2016
business goals was to increase the number of women and underrepresented minorities
they hired globally (Lev-Ram, 2017). Furthermore, Twitter’s VP of inclusion and
diversity stated recently that the cultural development of the corporation was directly
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related to their hiring of women and under-represented minorities (Lev-Ram, 2017).
Participants in all conditions completed measures of depersonalization, negative
stereotype beliefs, anticipated sense of belonging, and perceptions of employer prejudice,
as well as a measure of stereotype threat. I predicted that being the target of positive
stereotypes, like negative stereotypes, will lead to heightened feelings of
depersonalization and negative stereotyping, lower anticipated sense of belonging to the
STEM community (see Figure 1, path c), and increased perceptions of prejudice (i.e.,
viewing their employer more sexist) (see Figure 1, path d). Furthermore, I predicted that
being the target of positive gender stereotypes may result in performance decrements
(i.e., stereotype threat). I hypothesized that the feeling of being indistinguishable from
one’s devalued social group (i.e., depersonalized), is a feeling that is presumably similar
to a fear of confirming negative group stereotypes; thus, performance of women who are
made the target of a global positive stereotype would be impaired, via a stereotype threat
mechanism (Figure 1, path a). Alternatively, it is possible that being positively
stereotyped may heighten women’s perceptions of being negatively stereotyped (per Siy
and Cheryan, 2016), leading to diminished motivation and ability to concentrate and
impaired performance (Figure 1, path b). Importantly, I hypothesized that positive and
negative stereotypes operate similarly in their capacity to elicit stereotype threat effects;
as such, being the target of negative stereotypes would also facilitate a heightened sense
of depersonalization, cognitive interference, and underperformance (i.e., traditional
stereotype threat effects).
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5.1. Participants
The current study recruited a sample of 117 undergraduate women who were
majoring in STEM disciplines at the University of Vermont and other accredited fouryear institutions. Data from participants who provided incomplete responses were not
used, leaving a total sample of 107 STEM women. 79% of participants identified as
Caucasian, 9% identified as Asian/Asian American, and 6% identified as “other” (all
other groups represented 1% or less of the sample). The range of STEM majors recruited
was diverse (see Table 1). Women majoring in either the biological sciences (e.g.,
biology, biochemistry), other STEM, or engineering (e.g., civil, electrical) represented
the greatest proportion of the sample. All other STEM majors were recruited through
their enrollment in STEM courses and by engagement in various online list serves (see
Table 1; please also see Appendix R for a breakdown of the percentage of women in each
STEM major at the University of Vermont, as well as by stereotype condition).
Participants received monetary compensation for their participation. Funding for
participants’ compensation was provided through a research award from the University of
Vermont’s Psychological Science department.
Table 1. Participants by Major Category
Proportion
of Sample

Major
Biology/Biochemistry

21%

Chemistry

4%

Computer Science

7%

Engineering

31%

Mathematics and Statistics

11%

Other STEM

26%
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A sampling from this population was selected because: 1) having self-selected
into STEM majors, they are presumably more highly identified with the STEM
community than other female samples, and 2) seeking an internship and eventual
employment within a STEM field is presumably a salient and relevant objective; thus, the
manipulation and study design would be both relevant and ecologically valid. Data from
STEM men were not collected. It is important to reiterate that stereotype threat is a
contextual phenomenon, only affecting individuals who identify with the social group
that is situationally devalued within the stereotyped domain. For this reason, men (who
are not devalued within STEM on the basis of their social identity) are not susceptible to
this particular stereotype threat (see Ben-Zeev, Scharnetzki, Chan, & Dennehy, 2012, for
an example of a domain in which men may experience another form of stereotype threat).
5.2. Materials
Stereotype threat. Stereotype threat was situationally evoked via the recruitment
goals statement; specifically, for participants in the positive and negative stereotype
conditions, targeted hiring for a specific gender was explicitly referenced, thus making
participants’ gender group situationally salient (e.g., “…we feel confident that recruiting
women will help us achieve this goal”). Importantly, gender stereotypes were explicitly
evoked in the recruitment goals statement, such that participants in the positive and
negative stereotype conditions received statements that include traits on which women
are globally positively stereotyped (cooperative, warm and kind, or patient) or globally
negatively stereotyped (assertive, competitive, or rational). These traits were selected
from Prentice and Carranza’s (2002) investigation in which participants rated the social
desirability and typicality of different traits for women and men. The positive traits being
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utilized were rated as intensified prescriptions for women, while the negative traits being
utilized were rated as intensified prescriptions for men. The particular trait each
participant received in the statement was counterbalanced across participants to avoid a
trait-driven condition effect.
For participants in the positive stereotype condition, the recruitment goal
statement highlighted the internship program’s desire for gender diversity and provide
evidence as to why cultivating gender diversity is important; for example: “U.S.
companies with a more gender-balanced diversity standing financially outperformed
companies with less diverse working teams (Herring, 2009).” Importantly, the statement
explicitly attributed the success of gender-balanced workplaces to women being
cooperative, warm and kind, or patient (with the order of these traits counterbalanced).
Because Garcia et al. (2006) found evidence to suggest that individuals only react
negatively to positive statements that implicate the group, individual-level positive
statements will not be assessed in the proposed experiment.
For participants in the negative stereotype condition, the recruitment goal
statement highlighted the need for interns with agentic traits that are highly prescriptive
for men (per Prentice & Carranza, 2002), for example: “We are looking to create teams
that are made up of assertive, competitive, or rational individuals.” Importantly, the
statement explicitly attributed program success to interns being assertive, competitive, or
rational. Participants in the no stereotype control condition were asked to read a statement
of general policies for the hypothetical technology company, with no mention of gender
or stereotypical traits.
Performance. STEM performance was assessed via a candidate assessment,
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which consisted of 20 items from the Raven’s Progressive Matrices (Raven, 1936). The
Raven's Progressive Matrices consists of geometric figural patterns that become
progressively more complex. Test-takers are asked to identify the missing piece of each
figure (see Appendix B for sample items). Items from the Raven’s Progressive Matrices
were selected because they require both spatial reasoning and pattern detection,
components intimately related to quantitative reasoning. The Raven’s Progressive
Matrices are not inherently analytical; thus, this assessment was more relevant for
students from across a broad range of STEM majors. Participants in all conditions were
told that the candidate assessment has been designed to measure ability within their
domain. In line with prominent empirical investigations of stereotype threat, performance
was measured prior to any other outcomes of interest, including the hypothesized
mediators (sense of depersonalization and negative stereotype beliefs), so as to isolate the
gender stereotype as the primary manipulation and avoid contamination effects from the
other measures (e.g., Spencer, Steele, & Quinn, 1999).
Depersonalization. Depersonalization was assessed using a 4-item measure
adapted from Siy and Cheryan (2013, 2016) (see Appendix G). Example items include
“To what extent does this company make you feel identical to other members of your
gender group” and “To what extent does this employer see you only for your gender
group. Participants responded using a scale from 1 to 7 for all items (e.g., 1 not at all
identical - 7 very identical). This measure of depersonalization has demonstrated good
internal consistency, α = .79 (Siy & Cheryan, 2013).
Cognitive interference (Concentration). Cognitive interference was assessed
using the 10-item measure Cognitive Interference Questionnaire adapted from Sarason,
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Sarason, Keefe, Hayes, and Shearin, (1986) and per the procedures of Steele and Aronson
(1995). Items included in this scale measure the degree to which individuals were able to
concentrate on the candidate assessment. Example items include “I thought about how
others have done on this task” and “I thought about how I would feel if I were told how I
performed.” Participants responded to all items using a scale ranging from 1 (never) to 5
(very often) (see Appendix E).
Anticipated sense of belonging. Anticipated sense of belonging was assessed
using a 4-item measure adapted from Walton and Cohen’s 2007 Belongingness scale, and
per the procedures of Gaucher et al. (2011) (e.g., “I could fit in well at this in
internship”). Participants responded to all items using a scale ranging from 1 (strongly
disagree) to 7 (strongly agree) (see Appendix K).
Perceptions of prejudice. Perceptions of prejudice was assessed using a singleitem measure adapted from Siy and Cheryan (2016; “How sexist is this employer?”).
Participants responded on a scale ranging from 1 (not at all) to 7 (very much) (Appendix
I).
Negative stereotype beliefs. Negative stereotype beliefs were assessed using
procedures adapted from Siy and Cheryan (2016). Participants were presented with a list
of stereotypes and asked “How much do you think this employer also thinks you are
[trait]” Traits were intensified proscriptions for women, take from Prentice and Carranza
(2002). Participants responded to these items using a scale ranging from 1 (not at
all) to 7 (very much).
Exploratory moderators. I included self-report measures of several potential
moderators, for exploratory purposes (see Appendices C - L). Previous investigations on
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susceptibility to negative stereotype threat have demonstrated that gender identification
and domain identification are moderating variables; individuals who place a greater
degree of importance on their social group membership and have a stronger attachment to
their group (i.e., identity centrality; Aronson, Lustina, Good, Keough, Steele, & Brown,
1999; Schmader, 2002) have been shown to be more susceptible to experiencing impaired
performance in situations in which stereotypes are salient (see Smith, Murphy, & Coasts,
1999 for a discussion of group identity). The question of whether identity centrality
moderates positive stereotype threat has not been examined; thus, I assessed gender
identification, domain identification, and stigma consciousness as exploratory
moderators.
Gender identification was assessed with the Gender Identification Scale
(Schmader, 2002). Example items include “Being a woman/man is an important part of
my self- image.” Participants responded using a scale ranging from 1 (strongly disagree)
to 5 (strongly agree) for all items (see Appendix F). This measure was demonstrated to
be a reliable index of gender identification (α = .70) (Schmader, 2002).

Stigma consciousness was assessed with the 10–item Stigma Consciousness
Questionnaire for Women (Pinel, 1999; see Appendix J). An example item for this
measure is “When interacting with men, I feel like they interpret all my behaviors
in terms of the fact that I am a woman.” Participants responded to these items
using a scale ranging from 0 (strongly disagree) to 6 (strongly agree). This
measure has been demonstrated to be a reliable index of stigma consciousness (α =
.72; Pinel, 1999).
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Domain identification was assessed using an adapted version of the Math
Identification Questionnaire (Brown & Josephs, 1999). This measure consists of
13 items that measures the degree to which individuals view their ability and
success within math as important to their self-concept (e.g., “Being good at math
is not an important part of who I am”). Participants responded to all items using a
scale ranging from 1 (strongly disagree) to 9 (strongly agree) (see Appendix C).
This measure was adapted such that questions asked about the participant’s field
of interest (e.g., computer science, chemistry).
Table 2. Self-report measures
Construct
Depersonalization
Perceptions of Prejudice
Gender Identification
Negative Stereotype
Beliefs
Cognitive Interference
(Concentration)
Stigma Consciousness
for Women
Perceived GenderBalance
Anticipated Sense of
Belonging
Domain Identification

Measure
Sense of depersonalization (per the procedures of Siy & Cheryan, 2013)
Perceived sexism, adapted from Siy & Cheryan’s (2016)
Gender Identification Scale (Schmader, 2002)
Adapted from Siy and Cheryan (2016)
Sarason, Sarason, Keefe, Hayes, & Shearin (19896), and per the procedures of
Steele and Aronson (1995)
Pinel (1999)
Adapted from Siy and Cheryan (2016)
Adapted from Walton and Cohen’s (2007) Belongingness Scale, per the procedures
of Gaucher, Friesen, and Kay (2011)
Adapted from Brown & Josephs (1999)

5.3. Procedures
Participants completed the study online. An introductory screen explained that the
purpose of the study was to evaluate the efficacy of a new online interview platform
commonly used by leading STEM organizations. Participants were asked to imagine that
they were interviewing for an internship position within their field of interest.
Participants were asked to review a statement of recruitment goals – a typical part of an
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interview process – and to complete a standard candidate assessment. Given the increased
interest in and use of online platforms and preliminary assessments in the interview
process, this online procedure was both ecologically valid and effective.
After reading the recruitment goal statement, participants were given 30 minutes
to complete the 20-item candidate assessment. Participants in all conditions were told that
performance on this assessment is related to success in their field of interest.
After completing the candidate assessment, participants completed the
questionnaire measures (see Table 2), a brief manipulation check to determine whether
the statement of recruitment goals were carefully studied, and demographics. Participants
then read a debriefing statement.
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CHAPTER 6: RESULTS
6.1. Data Cleaning
Participants were 117 women majoring in a STEM discipline. Data from 10
participants were not included because of incomplete responding, leaving a total sample
of 107 STEM women. Data were assumed to be missing completely at random; thus,
listwise deletion (deletion strategy that excludes data with missing values) was utilized
for participants who were missing data on any of the measures.
6.2. Psychological Outcomes
The primary aim of the current study was to examine how positive gender
stereotypes affect STEM women’s sense of depersonalization, anticipated sense of
belonging, perceptions of corporate prejudice and negative stereotype beliefs. I predicted
that, compared to the no stereotype control group, women in the positive stereotype
condition would be just as likely as women in the negative stereotype condition to report
greater depersonalization, a depreciated anticipated sense of belonging in STEM,
heightened perceptions of corporate prejudice, and heighted negative stereotype beliefs.
To test these predictions, I conducted a series of one-way analyses of variance
(ANOVAs) to compare the effect of condition (positive stereotype, negative stereotype,
and no stereotype control) on STEM women’s sense of depersonalization, anticipated
sense of belonging, perceptions of prejudice, and negative stereotype beliefs. When
appropriate (i.e., in the event of a significant overall ANOVA), I conducted planned
contrasts to compare scores of participants in the positive and negative stereotype
conditions to scores of participants in the no stereotype control (using the weights -1, -1
and +2, respectively), as well as conducted planned contrasts to compare the two
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stereotype conditions (using the weights +1 -1, 0, respectively) to rule out the possibility
of positive and negative stereotypes eliciting differential effects. Frequency distributions
for each of the primary psychological outcomes measured in the current study can be
found in Appendix Q.
Depersonalization. There was no significant difference in sense of
depersonalization between positively stereotype condition (M =16, SD =4.69), negatively
stereotype condition (M=15.55, SD =3.48), and women in the no stereotype control
condition (M= 15.07, SD=2.95), F(2,103)= .408, p=.666. Whereas Siy and Cheryan
(2013) found that female participants who imagined an interaction with an individual
who endorsed a positive gender stereotype reported significantly more feelings of
depersonalization and dislike for the speaker than participants in their comparison group,
participants in the current study reported depersonalization scores that, on average, were
at the midpoint between complete depersonalization and complete individuation. This
finding suggests that there was no effect of stereotype condition on feelings of
depersonalization.
Anticipated Sense of Belonging. A one-way between-subjects ANOVA with
three levels (Stereotype Condition: positive stereotype, negative stereotype, and no
stereotype) on anticipated sense of belonging yielded a non-significant effect of
Stereotype Condition, F(2,103)= .802, p=.451. Women in the positive stereotype
condition (M =16, SD =4.52), negative stereotype condition (M=16.66, SD =4.90), and
the no stereotype control (M= 17.79, SD=4.59) reported similar levels of anticipated
sense of belonging. This finding suggests that there was no effect of stereotype condition
on participants anticipated sense of belonging within the described internship.
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Perceptions of Prejudice. A one-way between-subjects ANOVA with three
levels (Stereotype Condition: positive stereotype, negative stereotype, and no stereotype)
on negative stereotype beliefs revealed a main effect of Condition, F(2,102)= 3.20,
p=.05). Planned contrasts comparing scores of participants in the positive and negative
stereotype conditions to scores of participants in the no stereotype control (using the
weights -1, -1, and +2, respectively) yielded a significant difference. Specifically, women
in the positive stereotype condition (M =4.02, SD =1.45) rated the hypothetical employer
to be more sexist than women in the no stereotype control condition (M= 2.93,
SD=1.21), t(102)=2.34, p=.02. There was no difference in perceptions of prejudice
between the positive and negative stereotype conditions (M=3.70, SD =1.43), p=.282.
Cognitive Interference (Concentration). There was no significant difference in
reported cognitive interference between women in the positive stereotype (M =2.85, SD
=0.71), women in the negative stereotype condition (M=2.78, SD =0.83), and women in
the no stereotype control condition (M= 2.76, SD=0.72), F(2,103)= .127, p=.881. This
finding suggests participant’s ability to concentrate was not affected by the gender
stereotypes they had been made the target of.
Negative Stereotype Beliefs. A one-way between-subjects ANOVA with three
levels (Stereotype Condition: positive stereotype, negative stereotype, and no stereotype)
on negative stereotype beliefs revealed a main effect of Condition, F(2, 103) = 3.22, p =
.044. As hypothesized, results of the planned contrasts confirmed that there was no
significant difference in negative stereotype beliefs between women in the positive
stereotype condition (M = 34.18, SD = 14.44) and women in the negative stereotype
condition (M = 29.32, SD = 12.75), p = 0.082. Importantly, post hoc comparisons
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revealed a significant trending effect, between the positive stereotype condition and the
no stereotype control condition, such that women in the positive stereotype condition
were more likely to believe that the hypothetical employer held negative stereotypes of
them than women in the no stereotype control condition (M = 24.71, SD = 10.74), p =
.065, 95% confidence interval (CI) = [-0.42, 19.35]. Importantly, this effect replicates Siy
and Cheryan’s (2016); women who heard positive gender stereotypes were more likely to
believe that the vignette speakers held negative stereotypes about them than women who
heard no gender stereotypes.
Associations between psychological outcomes. While there were no direct
effects of condition on depersonalization or anticipated sense of belonging, understanding
how these factors affect STEM women generally was an additional goal of this research,
and a novel endeavor. As an exploratory analysis, I conducted a series of bivariate
correlations to examine the association between depersonalization, sense of belonging,
perceptions of prejudice, negative stereotype beliefs and concentration of STEM women
(see Table 3). Results indicated that there was a significant negative association between
negative stereotype beliefs and anticipated sense of belonging, such that as STEM
women’s belief that the hypothetical employer endorsed negative gender stereotypes
increased, their anticipated sense of belonging decreased, r(106) = -.266, p= .006. Siy and
Cheryan (2016) theorize that the connection between positive and negative stereotypes is
critical; evoking positive stereotypes may lead the target to feel suspicious that they are
also being negatively stereotyped. While the current study did not demonstrate a
significant effect of condition on anticipated sense of belonging, these findings do
corroborate Siy and Cheryan’s established association between negative stereotype
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beliefs and anticipated sense of belonging. STEM women who were the target of positive
gender stereotypes reported feeling more likely to believe they are also the target of
negative gender stereotypes (relative to controls); furthermore, negative stereotype beliefs
were related to a diminished anticipated sense of belonging
Importantly, negative stereotype beliefs were also significantly associated with
higher levels of cognitive interference, r(106) = .365, p< .001. This is partly in
congruence with my hypothesized model for a modified integrated process model of
stereotype threat for positive gender stereotypes (see Figure 1, path b). I hypothesized
that being the target of positive or negative stereotypes would facilitate an increase in
STEM women’s belief that they were being negatively stereotyped, which in turn would
increase reported cognitive interference during a domain relevant test. This preliminary
finding is thus important for understanding the operative association between positive
and negative stereotypes.
**p<.01, ***p<.001
Table 3. Means, standard deviations, and Pearson correlation matrix for continuous variables (n=106).
M

SD

1

2

3

4

1. Depersonalization
2. Anticipated sense of belonging
3.Perceptions of Prejudice
4. Negative Stereotype Beliefs

15.68
16.53
3.73
30.78

3.57
4.69
1.44
13.55

1
-.114
.115
.07

-.114
1
-.133
-.266**

.115
-.133
1
-.07

.07
-.266**
-.011
1

5. Cognitive Interference

2.81

.76

.07

-.09

.139

.365***
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1

6.3. Stereotype Performance Threat
A central objective of the current experiment was to examine whether being the
target of positive gender stereotypes results in performance decrements via a stereotype
threat mechanism, in the same way that negative gender stereotypes can. I hypothesized
that positive and negative stereotypes would be equally harmful to performance, such that
there would be no significant differences in performance between the positive and
negative stereotype conditions.
Participants’ overall quantitative performance was measured by aggregating the
total number of Raven’s test items correctly answered. As a preliminary step, I ran a oneway analysis of variance (ANOVA) to compare the effect of condition (positive
stereotype, negative stereotype, and no stereotype control) on quantitative test
performance. I initially proposed to conduct two sets of planned contrasts, if appropriate:
The first set of planned contrasts would compare the Raven’s scores of participants in the
positive and negative stereotype conditions (using the weights +1, -1, 0, respectively) and
to rule out the possibility of positive and negative stereotypes eliciting differential
performance effects. The second set of planned contrasts would compare the Raven’s
scores of participants in the positive and negative stereotype conditions to the scores of
participants in the no stereotype control (using the weights -1, -1, and +2, respectively).
Results of a one-way ANOVA demonstrated that there was no significant
difference in performance between women in the positive stereotype condition (M
=13.56, SD =4.88), women in the negative stereotype condition (M=14.13, SD =4.58),
and women in the no stereotype control condition (M= 13.86, SD=2.77), F(2,103)= .183,
p=.833. This finding suggests participants’ quantitative ability (operationalized via the
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Raven’s Progressive Matrices) was not affected by the gender stereotypes they had been
made the target of. Participants’ average Raven’s scores were 67%, however,
demonstrating overall poor performance regardless of stereotype condition.
6.4. Mediation Model
I initially proposed a multiple mediation model, with depersonalization and
cognitive interference as sequential mediators (see Figure 1) of the proposed effect of
stereotype condition on performance. I predicted that encountering positive gender
stereotypes will lead STEM women to feel they are being depersonalized, and this feeling
of being viewed exclusively through the lens of their social group (which, in this context,
is devalued) will be a threatening experience. Per theorizing on the integrated process
model of stereotype threat, I predicted that for women in the positive stereotype
condition, high depersonalization scores will predict higher sense of being negatively
stereotyped and lower ability to concentrate, and thus performance on the candidate
assessment would be impaired (see Figure 1, path a for a conceptual diagram). Similarly,
I predicted that for women in the negative stereotype condition, encountering negative
gender stereotypes would feel depersonalizing. The feeling of being viewed exclusively
through the lens of their social group may lead women in the negative stereotype
condition to experience a heightened fear of confirming negative group stereotypes (see
Figure 1, path b for a conceptual diagram), which in turn would reduce ability to
concentrate, and impair performance on the candidate assessment. Given that there was
no direct effect of condition on performance, depersonalization, or cognitive interference,
there was no analytical justification for testing whether being the target of positive gender
stereotypes would indirectly affect STEM women’s math test performance in a way that
43

is similar to being the target of negative stereotypes, via depersonalization and cognitive
interference (per Baron & Kenny’s (1986) method for mediation).
Given the main effect of condition on STEM women’s negative stereotype
beliefs, I ran a mediation model with negative stereotype beliefs as the mediator and
condition as a multicategorical predictor (see Figure 2). It would be in line with classic
stereotype threat findings (e.g., Steele & Aronson, 1995) that negative stereotype beliefs
increase cognitive interference, which may account for performance differences between
conditions. A multiple mediation model with cognitive interference as a second mediator
was not conducted, however, as there was no evidence of a main effect of condition on
cognitive interference.
To conduct this analysis, I used the SPSS macro PROCESS (Model 4, with
multicategorical predictors specified, Hayes, 2012), which tests the indirect effect of
condition (two comparisons: positive stereotypes compared to negative stereotypes and
positive stereotypes compared to no stereotype) on performance through negative
stereotype beliefs, as well as the direct effect of condition on performance. Results
demonstrated that positive and negative stereotypes did not predict significantly different
degrees of negative stereotype beliefs, b = -4.86, SE = 1.98, p = .08. Positive stereotypes
did predict greater negative stereotype beliefs than no stereotypes, b = -9.46, SE = 4.06, p
=.02. Greater negative stereotype beliefs did significantly predict lower performance, b =
-.11, SE = .03, p <.01; however, both the direct and indirect effect between stereotype
condition and performance were not statistically significant (see Figure 2). There was
thus no evidence to suggest that negative stereotype beliefs mediated the relationship
between stereotype conditions and Raven’s performance.
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Figure 2. Women’s negative stereotype beliefs did not significantly mediate the relationship between
being the target of positive stereotypes and performance.

6.5. Exploratory Analyses
I ran several exploratory analyses to assess gender identification, domain
identification and stigma consciousness, all of which have been demonstrated in the
social psychological literature to be moderators of stereotype threat (e.g., Schmader,
2002; Aronson et al.; 1999; Brown & Pinel, 2003). As a preliminary analysis, I ran a
series of one-way ANOVAs to compare the effect of condition (positive stereotype,
negative stereotype, and no stereotype control) on gender identification, domain
identification, and stigma consciousness. I additionally assessed whether gender
identification, domain identification, and stigma consciousness significantly moderate the
relationship between 1) stereotype condition and performance, and 2) stereotype
condition and depersonalization. To conduct these analyses, I used the SPSS macro
PROCESS (Model 1, with multicategorical predictors specified, Hayes, 2012). I
additionally ran bivariate correlations between the hypothesized moderators and
depersonalization (the primary hypothesized mediator), per Baron and Kenny’s (1986)
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method for moderated mediation.

Figure 3. Conceptual diagram of Hayes’ moderated mediation model for the initially proposed study
(Hayes, 2012)

Gender Identification. There was no significant difference in gender
identification between positively stereotyped women (M =3.72, SD =.85), negatively
stereotyped women (M=3.56, SD =1.13), and women who received no stereotype (M=
4.05, SD=.86), F(2,103)= 1.36, p=.261. Furthermore, there was no significant association
between gender identification and depersonalization, r(104) = -.07, p=.484. I next
assessed whether gender identification would significantly moderate the effect of
stereotype condition on depersonalization, negative stereotype beliefs, and performance;
no statistically significant effects emerged, ps≥.42.
Domain Identification. There was no significant difference in domain
identification between positively stereotyped women (M =58.67, SD =15.50), negatively
stereotyped women (M=54.62, SD =11.48), and women who received no stereotype (M=
56, SD=14.27), F(2,101)= 1.01, p=.369. Furthermore, there was no significant
association between domain identification and depersonalization, r(102) = -.09, p=.379. I
next assessed whether gender identification would significantly moderate the effect of
46

stereotype condition on depersonalization, negative stereotype beliefs, and performance;
no statistically significant effects emerged, ps≥.80.
Stigma Consciousness. There was no significant difference in stigma
consciousness between positively stereotyped women (M =41.13, SD =10), negatively
stereotyped women (M=37.55, SD =10.38), and women who received no stereotype (M=
39.35, SD=10.87), F(2,103)= 1.40, p=.251. I next assessed whether stigma consciousness
would significantly moderate the effect of stereotype condition on performance; the
overall model, including interactions, was non-significant, ps≥.=.96. Although the
bivariate relationship between stigma consciousness and depersonalization was nonsignificant, r(104) = .139, p=.155, when I assessed whether stigma consciousness would
significantly moderate the relationship between stereotype condition and
depersonalization, the overall model with interactions was significant, F(5,100)= 2.97,
p=.02, r2=.13. The only significant predictor of depersonalization that emerged,
however, was the interaction between negative versus positive stereotype conditions and
stigma consciousness. Because this finding did not shed further light on the specific
predictions I pursued here (i.e., that higher stigma consciousness would elicit greater
feelings of depersonalization for women in the positive stereotype condition), I do not
discuss this it further.
My findings indicated that women in the positive stereotype condition were more
likely to believe that the hypothetical employer held negative stereotypes of them than
women in the no stereotype control condition; thus, I decided to run another exploratory
analysis, this time examining whether stigma consciousness would significantly moderate
the relationship between stereotype condition and negative stereotype beliefs. The overall
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model with interactions was significant, F(5,100)= 3.62, p=.005, r2=.15; however, the
only significant predictor of negative stereotype beliefs was the interaction between
positive versus no stereotype conditions by stigma consciousness. Once again, this
finding did not elucidate the specific predictions I pursued here (i.e., that higher stigma
consciousness would elicit greater negative stereotype beliefs for women in the positive
stereotype condition), and so I do not discuss it further.
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CHAPTER 7: DISCUSSION
By investigating how the use of prescriptive positive gender stereotypes in
corporate messages of inclusivity affects STEM women’s performance, anticipated sense
of belonging, negative stereotype beliefs, and perceptions of prejudice, the current
experiment offers a nuanced theoretical framework for understanding the
underrepresentation of women in STEM. The current research is thus one of the first to
examine the impact of prescriptive positive stereotypes on markers of STEM women’s
success and thriving, as well as one the first examinations of whether positive gender
stereotypes may elicit stereotype threat for women in STEM.
The current study did not find evidence that positive gender stereotypes affect
STEM women’s performance on a domain-relevant examination. The study also did not
find evidence of positive stereotypes affecting STEM women’s depersonalization,
anticipated sense of belonging, or concentration. In the current study, stereotype threat
was manipulated by explicitly evoking gender stereotypes as rational for recruiting
women in the hypothetical internship program’s recruitment goals statement. According
to theorizing on social identity threat, stereotype threat effects are elicited when relevant
group stereotypes are made situationally salient in domains that are perceived as
prohibitive, creating discordance between social and domain identifications that
individuals must content with (Schmader, Johns, & Forbes, 2008). It is possible that the
recruitment goals statements did not threaten participants’ social identity, but rather
participants could have perceived the statement as being personally directed. If stereotype
threat was not appropriately manipulated at the group-level (per Garcia et al., 2012),
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theorizing on stereotype threat would then predict that depersonalization, sense of
belonging, and performance would be unaffected.
Importantly, the current study did find a significant effect of stereotype condition
on participants’ perceptions of prejudice, such that women who were the target of gender
stereotypes perceived the hypothetical program to be more sexist than women who
received no stereotype, thus replicating Siy and Cheryan (2016). In addition, I observed
that participants in the positive stereotype condition, just like participants in the negative
stereotype condition, had more negative stereotype beliefs than participants in the control
condition. These negative stereotype beliefs, in turn, correlated significantly with
diminished anticipated sense of belonging and cognitive interference.
The above correlations, although exploratory in nature, are important to consider.
First, for STEM women, the belief that you are being negatively stereotyped is associated
with a diminished anticipated sense of belonging. This is in line with existing research on
sense of belonging (e.g., Good, Rattan, & Dweck, 2012). Murphy, Steele, and Gross
(2007) demonstrated that highlighted women’s stigmatized identity salient (in the present
case, evoking a gender stereotype), decreased STEM women’s desire to participate in
STEM activities and lowered anticipated sense of belonging within the domain. Sense of
belonging, according to Good, Rattan, and Dweck (2012), is an important predictor in
future interest in pursuing STEM careers. Given that the current study demonstrated that
being the target of positive stereotypes gives rise to heighted participants perceptions of
negative stereotyping, and subsequently demonstrated that negative stereotyping is
associated with diminished anticipated sense of belonging, it is possible that positive
stereotyping has a negative impact on women’s future interest in the stereotyped domain
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via negative stereotype beliefs. Perhaps the way in which stereotypes were evoked in the
current study failed to serve as an adequate identity threat, but future studies should
continue to examine this particular association, using different stereotype activation
methods.
Secondly, for STEM women, the belief that you are being negatively stereotyped
is associated with increased cognitive interference during a domain relevant test. This is
also in line with classic theorizing on stereotype threat (e.g., Steele, 1997). Taken
together, these findings suggest that positive gender stereotypes, like negative gender
stereotypes, adversely impact factors related to STEM women’s performance.
Understanding the impact of positive stereotypes on women’s negative stereotype beliefs,
and consequently their sense of belonging and performance, is an important first step
taken to identify the barriers that are preventing women from being recruited and retained
in STEM positions.
There are several possible explanations for why the experimental manipulation
did not affect the performance, depersonalization, or sense of belonging of participants in
the current study. In regard to STEM women’s performance, specifically, participants’
average Raven’s Progressive Matrices score was 67%, suggesting that the quantitative
assessment may have been difficult for all participants, regardless of condition. In regard
to STEM women’s depersonalization scores, this construct has only been examined in
relation to positive stereotypes evoked within an “interactive” context. Siy and Cheryan
(2013) had participants imagine they were engaging with an individual who was
endorsing positive gender stereotypes. The nature of Siy and Cheryan’s manipulation left
no question as to whether the target’s interaction partner knew the participant’s social
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group identification. While the current study aimed to evoke stereotypes in an
ecologically valid way, it is possible that the subtlety with which gender stereotypes were
evoked in the current study (i.e., the hypothetical employer did not necessarily know
what participants’ social group identification was) impacted the degree of group-as-target
participants perceived in the recruitment materials. Similarly, if participants failed to
perceive the recruitment materials as threatening to their social identity in a resonate way,
anticipated sense of belonging and sense of belonging would be unaffected, as was
observed in the current study.
It is also possible that for some participants, anticipated sense of belonging to the
STEM community, depersonalization, and performance were unaffected by the
stereotype manipulation because women are well-represented in their undergraduate
STEM major, and thus feelings of domain prohibitiveness or stigmatization do not
resonate as strongly for them. For example, women make up 63% of biology majors at
the University of Vermont (see Appendix R). Because biology majors did make up a
significant proportion of my study sample (see Table 1 and Appendix R), it is possible
this sample was not at as high of a risk for stereotype threat and the associated
downstream consequences as women majoring in other STEM disciplines, like computer
science and engineering. Future examinations assessing the impact of positive gender
stereotypes on gender disparities in STEM should adjust for this potential confound by
utilizing a sample of women enrolled in the specific STEM domains that have
pronounced gender disparities (e.g., computer science).
The manner in which stereotypes are activated may have a significant impact on
participants susceptibility to stereotype threat and the associated downstream
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consequences (i.e., a diminished sense of belonging, feeling depersonalized, or
perceptions of prejudice). Shih, Wout, and Hambarchyan, (2015) have made an important
distinction between explicitly and implicitly activated stereotypes. When stereotypes are
implicitly activated in an evaluative context, performance tends to be in alignment with
the valence of the stereotype, such that implicitly activated positive stereotypes boost
performance. When explicit positive stereotypical traits were evoked, Shih, Wout, and
Hambarchyan, (2015) found performance to be below that of individuals in a no
stereotype control condition. The current study also utilized an explicit threat; I
contended that for women in STEM specifically, who often encounter explicit evocations
of stereotypical traits (both positive and negative), explicitly activated positive
stereotypes would likely negatively affect their performance. Results indicated, however,
there was no effect of stereotype condition on STEM women’s performance. It is
therefore possible that an implicit activation may yield more robust direct stereotype
threat effects and effects on downstream consequence, like sense of depersonalization
and sense of belonging. Indeed, Steele (1997) asserted that it is the situational ambiguity
of a “threat in the air” that makes stereotype threat so profoundly impactful. Future
examination should investigate the comparative effects of an implicitly activated positive
gender stereotypes to explicitly activated gender stereotypes.
Stereotype threat is one of the most robustly studied phenomena in social
psychology, having over 300 experiments demonstrating the adverse effects of being the
target of negative stereotypes across a wide range of populations (Walton & Spencer,
2009). In a recent meta-analysis, Pennington, Heim, Levy and Larkin (2016) reviewed
twenty years of stereotype threat literature. Across 45 experiments, 17 unique mediators
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were identified, multiple dependent variables were examined, and a myriad of methods
for manipulating identity salience were used. It is therefore evident that conceptualizing
stereotype threat as a construct that is experienced uniformly by all individuals, in all
contexts, would be inaccurate. Pennington et al. suggest a new conceptualization for
stereotype threat, one in which stereotype threat is experienced via a concern for either an
individual’s personal or social identity. In line with classic stereotype threat theorizing,
which posits that priming one’s social identity bring forward concerns of reinforcing
negative group stereotypes, all of the experiments reviewed by Pennington et al.
employed a group-level manipulation of stereotype threat. Pennington et al. suggest,
however, that many of the mediators of stereotype threat implicate a self-as-target threat;
for example, self-as-threat deficits may be evoked through negative self-thoughts (e.g.,
I’m letting myself down) versus failing to uphold the group’s reputation. Given the
context of the current study (i.e., an internship opportunity), it is possible that the positive
stereotypes evoked as group-as-target threat would not impact STEM women’s felt
depersonalization, sense of belonging, but a self-as-target might. Furthermore, this
alternative threat manipulation might help explain why depersonalization was not a key
mediator in the current study. Feelings of depersonalization are evoked via group-astarget manipulations, however, alternative mechanisms like feelings of dejection (Keller
& Dauenheimer, 2003) or fear of wasting opportunities are predicated on self-as-target
manipulations of threat (e.g., Shapiro & Neuberg, 2007). Furthermore, Keller &
Sekaquaptewa (2008) suggest when individuals experience a group-based threat, they are
able to dissociate from the stigmatized identity (see also identity bifurcation, Pronin,
Steele & Ross, 2004). Conversely, identity bifurcation is less likely when individuals
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experience self-as-target threats. Although Garcia et al. found that positive group-level
comments were appraised negatively, relative to individual-level positive comments, it is
possible the equivocation of gender and positive traits conflates both self-as-target and
group-as-target threats. Future examinations of positive gender stereotypes should
explicitly distinguish between self-as-target and group-as-target threat manipulations and
their associated mechanisms.
The current manipulation of gender stereotypes failed to produce stereotype threat
effects (potentially for some of the aforementioned reasons), nor did the current study
demonstrate significant effects of condition on STEM women’s sense of
depersonalization, belonging, or perceptions of prejudice. It is important to acknowledge,
however, that the current study did provide evidence to suggest that positive stereotypes,
in some contexts, have adverse effects on STEM women, similar to negative stereotypes.
Results demonstrated that STEM women who were targets of positive gender stereotypes
1) felt that the hypothetical employer also endorsed negative stereotypes about them, and
2) perceived the hypothetical employer to be more sexist than STEM women who had not
been exposed to gender stereotypes. Importantly, negative stereotype beliefs were
associated with both diminished sense of belonging (a known predictor of success and
interest in pursuing STEM careers) and cognitive interferences (an established mediator
of performance on a domain relevant evaluation). These findings expand upon Siy and
Cheryan’s (2016) research which contends that positive stereotype evokes feeling of
suspicion in targets, leading them to believe they are more likely to be negatively
stereotyped by individuals who endorse positive stereotypes. Examining how positive
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and negative stereotypes may be activated simultaneously or work to induce threat in
tandem is a promising avenue for future research in gender disparities in STEM.
I examined the moderating effect of several exploratory variables (gender
identification, domain identification, and stigma consciousness) on these key outcomes.
Gender and domain identification did not significantly moderate performance,
depersonalization, or negative stereotype beliefs; however, results from my exploratory
analyses revealed stigma consciousness as an interesting moderator of depersonalization
and negative stereotype beliefs. Stigma consciousness, the degree to which people
anticipate being stereotyped, has emerged in the literature as a powerful individual
difference factor that affects the way people experience and perform in stereotyped
domains (Pinel, 1999). Brown and Pinel (2003), for example, demonstrated that women
in a stereotype threat scenario who were high in stigma consciousness underperformed on
a math exam, relative to women in a low threat condition and relative to women in the
high threat condition but who were low in stigma consciousness. These findings suggest
that for women high in stigma consciousness, socially salient stereotypes produce a
particularly intense threat response, relative to women low in stigma consciousness. In
the current study, stigma consciousness did not significantly moderate the relationship
between stereotype condition and performance. In regard to depersonalization, however,
the interaction between stigma consciousness and the positive versus negative stereotype
conditions was significant. Similarly, when negative stereotype beliefs were assessed in
association with stigma consciousness, the interaction between stigma consciousness and
the positive versus no stereotype condition was significant. While these findings do not
help elucidate my hypothesis, which was that higher stigma consciousness would elicit
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greater depersonalization and negative stereotype beliefs for women in the positive or
negative stereotype threat conditions, there appears to be differences in participants with
lower stigma consciousness and their susceptibility to depersonalization and negative
stereotype beliefs. Future research on positive stereotypes should continue to examine
stigma consciousness as a moderator and explore this effect further.
Lastly, an essential future direction for research on gender disparities in STEM is
to consider dimensions of intersectionality between social identities. According to Lean
In’s most recent Women in the Workplace report (2016), at almost all corporate levels,
women of color are the most underrepresented group. For example, only 12% of people
holding managerial positions are women of color, which is approximately four times
more than the proportion of women of color who hold C-level positions (Lean In, 2016).
An important follow up investigation that could stem from this work would be to
examine how positive stereotypes affect the performance and persistence of women of
color within the corporate pipeline. Addressing questions of intersectionality are
imperative to progress the field of social psychology, and to promote equity in the
workplace.
The current study is novel in that, to my knowledge, it is the first to examine the
psychological and behavioral consequences of positive gender stereotypes on STEM
women. More research is needed to understand how being the target of positive
stereotypes may contribute to the STEM gender gap. This necessary area of investigation
will help to guide the development of best practices for intervening across sectors; by
understanding the negative consequences of positive gender stereotypes, the education,
private, and government sectors will be better able to promote inclusivity and
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belongingness, without encouraging the bifurcation of women’s gender and professional
identities.

58

REFERENCES
Aronson, J., Lustina, M. J., Good, C., Keough, K., Steele, C. M., & Brown, J. (1999).
When White Men Can’t Do Math: Necessary and Sufficient Factors in Stereotype
Threat. Journal of Experimental Social Psychology, 35, 29-46.
Association American University Women (n.d.). AAUW Issues: Science, Technology,
Engineering, and Mathematics (STEM) Education. Retrieved from
http://www.aauw.org/what-we-do/public-policy/aauw-issues/stem-education
Barker, L., Mancha, C., Ashcraft, C. (2014) What is the Impact of gender Diversity on
Technology Business Performance: Research Summary. National Center for
women and Information Technology. www.ncwit.org
Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations.
Journal of Personality & Social Psychology, 51, 1173-1182.
Ben-Zeev, T., Fein, S., & Inzlicht, M. (2005). Arousal and stereotype threat. Journal of
Experimental Social Psychology, 41, 174-181.
Bergsieker, H. B., Leslie, L. M., Constantine, V. S., & Fiske, S. T. (2012). Stereotyping
by omission: Eliminate the negative, accentuate the positive. Journal of
Personality and Social Psychology, 102, 1214–1238.
Brady, L. M., Kaiser, C. R., Major, B., & Kirby, T. A. (2015). It's fair for us: Diversity
structures cause women to legitimize discrimination. Journal of Experimental
Social Psychology. doi: 10.1016/j.jesp.2014.11.010

59

Brown, R. P., & Josephs, R. A. (1999). A burden of proof: Stereotype relevance and
gender differences in math performance. Journal of Personality and Social
Psychology, 76, 246–257.
Brown, R. P., & Pinel, E. C. (2003). Stigma on my mind: Individual differences in the
experience of stereotype threat. Journal of Experimental Social Psychology, 39,
626-633. doi:10.1016/S0022-1031(03)00039-8
Cheryan, S., & Bodenhausen, G. V. (2000). When positive stereotypes threaten
intellectual performance: The psychological hazards of "model minority" status.
Psychological Science, 11, 399-402.
Crocker, J., & Major, B. (1989). Social stigma and self-esteem: The self-protective
properties of stigma. Psychological Review, 96(4), 608-630. doi:
http://dx.doi.org/10.1037/0033-295X.96.4.608
Cuddy, A. J. C., Fiske, S. T., & Glick, P. (2008). Warmth and competence as universal
dimensions of social perception: The stereotype content model and the BIAS map.
In M. P. Zanna (Ed.), Advances in experimental social psychology, vol 40. (pp.
61-149) Elsevier Academic Press, San Diego, CA. doi:
http://dx.doi.org/10.1016/S0065-2601(07)00002-0
Czopp, A. M., & Monteith, M. J. (2006). Thinking well of African Americans:
Measuring complimentary stereotypes and negative prejudice. Basic and Applied
Social Psychology, 28, 233–250.

60

Czopp, A. M. (2010). Studying is lame when he got game: Racial stereotypes and the
discouragement of black student-athletes from schoolwork. Social Psychology of
Education, 13(4), 485-498. doi: http://dx.doi.org/10.1007/s11218-010-9129-8
Czopp, A. M., Kay, A. C., Cheryan, S. (2015). Positive Stereotypes Are Pervasive and
Powerful. Perspectives on Psychological Science, 10, 451-463. doi:
10.1177/1745691615588091
Dobbin, F., Kalev, A., Kelly, E. (2007). Diversity Management in Corporate America.
Contexts, 6, 21-27. doi: 10.1525/ctx.2007.6.4.21
Dobbin, F., & Kalev, A. (2013). The origins and effects of corporate diversity programs.
In Q. M. Roberson (Ed.), The oxford handbook of diversity and work (pp. 253281). Oxford University Press, New York, NY.
Eagly, A. H., & Steffen, V. J. (1984). Gender stereotypes stem from the distribution of
women and men into social roles. Journal of Personality and Social Psychology,
46, 735-754. doi:10.1037/0022-3514.46.4.735
Eccles, J. S., Jacobs, J. E., & Harold, R. E. (1990). Gender role stereotypes, expectancy
effects, and parents’ socialization of gender differences. Journal of Social Issues,
46, 183–201.
Egan, M. (2015). Still Missing: Female Business Leaders. CNN: Money. Retrieved from
http://money.cnn.com/2015/03/24/investing/female-ceo-pipeline-leadership/
Estrada, M., Woodcock, A., Hernandez, P. R., & Schultz, P. W. (2011). "Toward a model
of social influence that explains minority student integration into the scientific
community": Correction to estrada-hollenbeck et al. (2010). Journal of
Educational Psychology, 103(1), 256. doi: http://dx.doi.org/10.1037/a0022809
Fiske, S. T. (1998). Stereotyping, prejudice, and discrimination. In D. T. Gilbert, S. T.
Fiske, & G. Lindzey (Eds.), Handbook of social psychology (4th ed., Vol. 2, pp.
357-411). New York: McGraw-Hill.
Garcia, A. L., Miller, D. A., Smith, E. R., & Mackie, D. M. (2006). Thanks for the
compliment? Emotional reactions to group- level versus individual-level
compliments and insults. Group Processes & Intergroup Relations, 9, 307–324.
Gaucher, D., Friesen, J., & Kay, A. C. (2011). Evidence that gendered wording in job
advertisements exists and sustains gender inequality. Journal of Personality and
Social Psychology: Interpersonal Relations and Group Processes, 101, 109-128.
doi: 10.1037/a0022530

61

Good, Rattan, & Dweck. (2012). Why do women opt out? Sense of belonging and
women’s representation in mathematics. Journal of Personality and Social
Psychology, 102, 700-717. doi:10.1037/a0026659
Groetzinger, K. (2015, October 13). For the first time in history, a bigger share of
American women than men have college degrees. Quartz. Retrieved from
http://qz.com/522219/for-the-first-time-in-history-more-american-women-thanmen-have-college-degrees/
Guay, F., Vallerand, J.R., & Blanchard, C. (2000). On the assessment of situational
intrinsic and extrinsic motivation: The situational motivation scale (SIMS).
Motivation and Emotion, 24, 175- 213 doi: 0146-7239/00/0900-0175
Hayes, A. F., & Preacher, K. J. (2014). Statistical mediation analysis with a
multicategorical independent variable. British Journal of Mathematical and
Statistical Psychology, 67(3), 451-470.
doi:http://dx.doi.org.ezproxy.uvm.edu/10.1111/bmsp.12028
Hayes, A. F. (2012). PROCESS: A versatile computational tool for observed variable
mediation, moderation, and conditional process modeling [White paper].
Retrieved from
http://www.personal.psu.edu/jxb14/M554/articles/process2012.pdf, February,
2016.
Herring, C. (2009). Does diversity pay? American Sociological Review, 74(2), 213.
Inzlicht, M., & Ben-Zeev, T. (2000). A threatening intellectual environment: Why
females are susceptible to experiencing problem-solving deficits in the presence
of males. Psychological Science, 11, 365-371.
Institute for Women’s Policy Research (2019). Pay Equity & Discrimination. Retrieved
from https://iwpr.org/issue/employment-education-economic-change/pay-equitydiscrimination/
Inzlicht, M., & Schmader, T. (2012) Stereotype threat: Theory, process, and application.
Oxford University Press, New York, NY.
Jost, T. J. & Kay, C. A. (2005). Exposure to Benevolent Sexism and Complementary
Gender Stereotypes: Consequences for Specific and Diffuse Forms of System
Justification. Journal of Personality and Social Psychology, 88, 498-509. doi:
10.1037/0022-3514.88.3.498
Judd, C.M., & Park, B. (1993). Definition and assessment of accuracy in social
stereotypes. Psychological Review, 100, 109–128.
62

Keller, J., & Dauenheimer, D. (2003). Stereotype threat in the classroom: Dejection
mediates the disrupting threat effect on women’s math performance. Personality
and Social Psychology Bulletin, 29, 371–381.
Keller, J. & Sekaquaptewa, D. (2008). Solo status and women’s spatial test performance:
The role of individuation tendencies. European Journal of Social Psychology, 38,
1044–1053. 10.1002/ejsp.490
Lean In. (2016). Women in the Workplace. Retrieved from
https://womenintheworkplace.com
Levy, B. (1996). Improving memory in old age through implicit self-stereotyping.
Journal of Personality and Social Psychology, 71, 1092-1107.
Lev-Ram, M. (2017, January 19). Twitter’s New Report: One Small Step for Diversity,
One Giant Leap for Tech? Fortune. Retrieved from
http://fortune.com/2017/01/19/twitterdiversity/weforum.org/agenda/2015/02/how-men-and-women-see-genderequality-differently/
Liswood, L. (2015, February 11). How men and women see gender equality differently.
World Economic Forum. Retrieved from
https://www.weforum.org/agenda/2015/02/how-men-and-women-see-genderequality-differently/
Mackie, D. M., Devos, T., & Smith, E. R. (2000) Intergroup emotions: Explaining
offensive action tendencies in an intergroup context. Journal of Personality and
Social Psychology, 79, 602–616.
Major, B., Quinton, W., & Schmader, T. (2003). Attributions to discrimination and selfesteem: Impact of group identification and situational ambiguity. Journal of
Experimental Social Psychology, 39, 220-231. doi: 10.1016/S00221031(02)00547-4
Miller, K. (2016). The Simple Truth about the Gender Pay Gap. Association American
University Women. Retrieved from http://www.aauw.org/resource/the-simpletruth-about-the-gender-pay-gap/
Murphy, M. C., Steele, C. M., & Gross, J. J. (2007). Signaling threat: How situational
cues affect women in math, science, and engineering settings. Psychological
Science, 18, 879-885.
Murphy, M.C. & Zirkel, S. (2016). Race and belonging in school: How anticipated and
experienced belonging affect choice, persistence, and performance. Teachers
College Record, 118.
63

National Girls Collaborative (2016). Statistics: State of Girls and Women in STEM.
Retrieved from https://ngcproject.org/statistics
National Science Foundation. (2016). Science and Engineering Indicators. Retrieved
from https://nsf.gov/statistics/2016/nsb20161/#/
National Science Foundation. (2015). Women, Minorities, and Persons with Disabilities
in Science and Engineering. Retrieved from
http://www.nsf.gov/statistics/2015/nsf15311/digest/nsf15311-digest.pdf
No Ceiling: The Full Participation Project. (2015). Country Snapshots. Retrieved from
http://noceilings.org/country-snapshots/#USA
No Ceiling: The Full Participation Project. (2015). Retrieved from
http://www.noceilings.org
Pennington, Charlotte & Heim, Derek & Levy, Andrew & Larkin, Derek. (2016). Twenty
Years of Stereotype Threat Research: A Review of Psychological Mediators. PloS
one, 11, e0146487. 10.1371/journal.pone.0146487
Pinel, E. C. (1999). Stigma consciousness: The psychological legacy of social
stereotypes. Journal of Personality and Social Psychology, 76, 114-128. doi:
10.1037/0022-3514.76.1.114
Preacher, K. J., & Hayes, A. F. (2004). SPSS and SAS procedures for estimates indirect
effects in simple mediation models. Behavior Research Methods, Instruments, &
Computers, 36, 717-731.
Prentice, D. A., & Carranza, E. (2002). What women and men should be, shouldn't be,
are allowed to be, and don't have to be: The contents of prescriptive gender
stereotypes. Psychology of Women Quarterly, 26, 269-281. doi: 10.1111/14716402.t01-1-00066
Pronin, E., Steele, C. M., & Ross, L. (2004). Identity bifurcation in response to stereotype
threat: Women and mathematics. Journal of Experimental Social Psychology, 40,
152–168. doi:10.1016/S0022-1031(03)00088-X
Reddy, K. (n.d.) Retrieved from https://content.wisestep.com/top-advantages-womenbring-to-the-workplace/
Rohner, U. & Dougan, B. (2012). Gender diversity and corporate performance. Technical
Report, Credit Suisse Research Institute, Zurich.

64

Rudman, L. A., & Glick, P. (1999). Feminized management and backlash toward agentic
women: The hidden costs to women of a kinder, gentler image of middle
managers. Journal Of Personality And Social Psychology, 77, 1004-1010.
doi:10.1037/0022-3514.77.5.1004
Rudman, L. A., Moss-Racusin, C. A., Phelan, J. E., & Nauts, S. (2012). Status
incongruity and backlash effects: Defending the gender hierarchy motivates
prejudice against female leaders. Journal Of Experimental Social Psychology, 48,
165-179. doi:10.1016/j.jesp.2011.10.008
Rydell, R. J., McConnell, A. R., & Beilock, S. L. (2009). Multiple social identities and
stereotype threat: Imbalance, accessibility, and working memory. Journal of
Personality and Social Psychology, 96, 949–966. doi: 10.1037/a0014846
Sarason, I. G., Sarason, B. R., Keefe, D. E., Hayes, B. E., & Shearin, E. N. (1986).
Cognitive interference: Situational determinants and traitlike characteristics.
Journal of Personality and Social Psychology: Personality Processes and
Individual Differences, 51, 215-226. doi:10.1037/0022-3514.51.1.215
Schmader, T. (2002). Gender Identification Moderates Stereotype Threat Effects on
Women's Math Performance. Journal of Experimental Social Psychology,
38, 194-201.
Schmader, T., & Johns, M. (2003). Converging evidence that stereotype threat reduces
working memory capacity. Journal of Personality and Social Psychology, 85,
440-452.
Schmader T., Johns M., Forbes C. (2008). An integrated process model of stereotype
threat on performance. Psychological Review, 115, 336–356.
Shapiro, J.R. & Neuberg, S.L. (2007). From stereotype threat to stereotype threats:
Implications of a multi-threat framework for causes, moderators, mediators,
consequences, and interventions. Personality and Social Psychological
Review,11, 107–130. 10.1177/1088868306294790
Shih, M., Pittinsky, T. L., & Trahan, A. (2006). Domain-specific effects of stereotypes on
performance. Self and Identity, 5, 1-14.
Shih, M., Wout, D. A., & Hambarchyan, M. (2015). Predicting performance outcomes
from the manner of stereotype activation and stereotype content. Asian American
Journal of Psychology, 6(2), 117-124. doi: http://dx.doi.org/10.1037/a0037707
Siy, J. O., & Cheryan, S. (2013). When compliments fail to flatter: American
individualism and responses to positive stereotypes. Journal of Personality and
Social Psychology, 104, 87–102.
65

Siy, J. O., & Cheryan, S. (2016). Prejudice masquerading as praise: The negative echo of
positive stereotypes. Personality and Social Psychology Bulletin, 42(7), 941-954.
doi: http://dx.doi.org/10.1177/0146167216649605
Smith, E. R. (1993). Social identity and social emotions: Toward new conceptualizations
of prejudice. In D. M. Mackie & D. L. Hamilton (Eds.), Affect, cognition, and
stereotyping: Interactive processes in group perception (pp. 297–315). San
Diego, CA: Academic Press.
Spencer, S. J., Steele, C. M., & Quinn, D. M. (1999). Stereotype threat and women's math
performance. Journal of Experimental Social Psychology, 35, 4-28.
Steele C. M., Aronson J. (1995) Stereotype threat and the intellectual test performance of
African Americans. Journal of Personality and Social Psychology, 69, 797–811.
Steele, C. M. (1997). A threat in the air. American Psychologist, 52, 613–629.
doi:10.1037/0003-066X.52.6.613
Stoessner, S. (2009). Reducing Stereotype Threat. Retrieved from:
http://www.reducingstereotypethreat.org/about_us.html
Stone, J., Lynch, C. I., Sjomeling, M., & Darley, J. M. (1999). Stereotype threat effects
on black and white athletic performance. Journal of Personality and Social
Psychology, 77, 1213-1227. doi: 10.1037/0022-3514.77.6.1213
Tajfel, H. (1981). Human Groups and Social Categories. Cambridge University Press,
Cambridge.
Walton, G. M., & Cohen, G. L. (2003). Stereotype lift. Journal of Experimental Social
Psychology, 39, 456–467. doi:10.1016/S0022-1031(03)00019-2
Walton, G. M., & Cohen, G. L. (2007). A question of belonging: Race, social fit, and
achievement. Journal of Personality and Social Psychology, 92, 82–96.
doi:10.1037/0022-3514.92.1.82
Walton, G.M. & Spencer ,S.J. (2009). Latent ability: Grades and test scores
systematically underestimate intellectual ability of negatively stereotyped
students. Psychological Science, 20, 1132–1139. 10.1111/j.14679280.2009.02417
World Bank Group. (2016). Labor force, female (% of total labor force). Retrieved from
http://data.worldbank.org/indicator/SL.TLF.TOTL.FE.ZS

66

World Policy Analysis Center (2014). Gender. Retrieved from
http://www.worldpolicycenter.org/topics/gender/methods
U.S. Bureau of Labor Statistics. (2014). Women in the Labor Force: A Databook. BLS
Reports. Retrieved from: http://www.bls.gov/opub/reports/cps/women-in-thelabor-force-a-databook-2014.pdf
U.S. Bureau of Labor Statistics. (2015). Labor Force Statistics from the Current
Population Survey. Retrieved from http://www.bls.gov/cps/cps_over.htm
U.S. Department of Labor Women’s Bureau (2016). Latest Annual Data. Retrieved from
https://www.dol.gov/wb/stats/latest_annual_data.htm#labor

67

APPENDIX A
* The position will be adapted to reflect the different areas within STEM,
contingent upon the participant’s major; for example, technical positions may be
replaced with computer science or biology.
The traits listed in red are intensified prescriptions selected from Prentice and
Carranza (2002), and will be counterbalanced within their respective conditions.
Positive Stereotype Condition:
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Negative Stereotype Condition:
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No Stereotype Control Condition:
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APPENDIX B: CANDIDATE ASSEMENT SAMPLE ITEMS
The following items are form the Raven’s Progressive Matrices, a spatial rotation and pattern
task.
Participants in the proposed study will be given 20 questions of a very similar nature. Participants
in all conditions will be told that the assessment has been designed to measure ability within their
domain.
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APPENDIX C: DOMAIN IDENTIFICATION
Please note, the Math Identification Questionnaire (MIQ) will be modified to be
domain specific depending on a participants’ major (e.g. engineering, computer
science, etc.).
Please rate your agreement or disagreement with the following statements from 1
(strongly disagree) to 9 (strongly agree).
1. My math abilities are very important to me.
2. Math abilities are not important to my success in school.
3. If I took an IQ test of my math abilities and I did poorly on this test, I would be very
bothered.
4. I don't care at all if other people believe I am good at math.
5. Math abilities will probably be very important to me in my future career.
6. I feel good about myself when I do well on a math test.
7. I don't care what math tests say about my math abilities.
8. Being good at math is not an important part of who I am.
9. Doing well at math related tasks is important to me.
10. My score on a math test does not affect my opinion of how intelligent I am.
11. I care a great deal about performing well on tests of my math abilities.
12. It does not matter to me one way or the other how I do in math classes.
13. How I do in math has a lot to do with who I feel I am.
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APPENDIX D: MOTIVATION
Guay, Vallerand, and Blanchard, (2000)
The Situational Motivation Scale (SIMS)
Directions: Read each item carefully. Using the scale below, please circle the number that best describes
the reason why you are currently engaged in this activity. Answer each item according to the following
scale:
1: corresponds not all; 2: corresponds a very little; 3: corresponds a little; 4: corresponds moderately; 5:
corresponds enough; 6: corresponds a lot; 7: corresponds exactly.
Why are you currently engaged in this activity?
1. Because I think that this activity is interesting
2. Because I am doing it for my own good
3. Because I am supposed to do it
4. There may be good reasons to do this activity, but personally don’t see any
5. Because I think that this activity is pleasant
6. Because I think that this activity is good for me
7. Because it is something that I have to do
8. I do this activity but I am not sure if it is worth it
9. Because this activity is fun
10. By personal decision
11. Because I don’t have any choice
12. I don’t know; I don’t see what this activity brings me
13. Because I feel good when doing this activity
14. Because I believe that this activity is important for me
15. Because I feel that I have to do it
16. I do this activity, but I am not sure it is a good thing to pursue it
Broken down by factors:
Intrinsic motivation
Because I think that this activity is interesting
Because I think that this activity is pleasant
Because this activity is fun
Because I feel good when doing this activity
Identified regulation
Because I am doing it for my own good
Because I think that this activity is good for me
By personal decision
Because I believe that this activity is important for me
External regulation
Because I am supposed to do it
Because it is something that I have to do
Because I don’t have any choice
Because I feel that I have to do it
Amotivation
There may be good reasons to do this activity,
but personally I don’t see any
I do this activity but I am not sure if it is worth it
I don’t know; I don’t see what this activity brings me I do this activity, but I am not sure it is a good thing
to pursue it
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APPENDIX E: CONCENTRATION
Adapted from Sarason, Sarason, Keefe, Hayes, and Shearin, (1986), per the procedures of
Steele and Aronson (1995)
Cognitive Interference Questionnaire Items
The 10-item Task-Related Interference Factor was selected as a proxy for task
concentration. These items assess cognitive interference immediately after performance
on a task.
Instructions: This questionnaire concerns the kinds of thoughts that go through people's heads at
particular times, for example, while they are working on a task. The following is a list of
thoughts, some of which you might have had while doing the task on which you have just worked.
Please indicate approximately how often each thought occurred to you while working on it by
placing the appropriate number in the blank provided to the left of each question.
1 = Never
2 = Once
3= A few times
4 = Often
5 - Very often
1. I thought about how poorly I was doing.
2. I thought about what the experimenter would think of me.
3. I thought about how I should work m ore carefully.
4. I thought about how much time I had left.
5. I thought about how others have done on this task.
6. I thought about the difficulty of the problems.
7. I thought about my level of ability.
8. I thought about the purpose of the experiment.
9. I thought about how I would feel if I were told how I performed.
10. I thought about how often I got confused.
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APPENDIX F: GENDER IDENTIFICATION
Schmader, T. (2002)
A 1 (strongly disagree) to 5 (strongly agree) Likert scale is used for all items:

1. “Being a woman/man is an important part of my self- image”
2. “Being a woman/man is unimportant to my sense of what kind of person I am”
(reverse scored)
3. “Being a woman/man is an important reflection of who I am”
4. “Being a woman/man has very little to do with how I feel about myself” (reverse
scored).
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APPENDIX G: DEPERSONALIZATION
Adapted from Siy and Cheryan, (2013).
“To what extent does this employer see you as more than just a member of your gender
group”
(1 sees me only as another member to 7 sees me as more than just another member;
reverse scored)
“To what extent does this employer see you only for your gender group”
(1 sees me as an individual to 7 sees me only for my gender group)
“To what extent does this employer make you feel identical to other members of your
gender group”
(1 not at all identical to 7 very identical)
“In your opinion, to what extent is this employer’s judgment based solely on your
gender”
(1 not at all based on gender to 7 completely based on gender).
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APPENDIX H: NEGATIVE STEREOTYPE BELIEFS
Question was adapted from Siy and Cheryan, (2016). Traits are intensified proscriptions
for women, taken from Prentice and Carranza, (2002).

“How much do you think this employer also thinks you are [trait]?”
1 (not at all) to 7 (very much)
Sample Negative stereotypes:
Rebellious
Stubborn
Controlling
Cynical
Promiscuous
Arrogant
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APPENDIX I: PERCEPTIONS OF PREJUDICE
Adapted from Siy and Cheryan, (2016)

“How sexist is this employer?”
1 (not at all) to 7 (very much)
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APPENDIX J: STIGMA CONCIOUSNESS
Pinel, E. C. (1999). Stigma consciousness: The psychological legacy of social
stereotypes. Journal of Personality and Social Psychology, 76, 114-128. doi:
10.1037/0022-3514.76.1.114
A 0 (strongly disagree) to 6(strongly agree) Likert scale, with a midpoint of 3 (neither
agree nor disagree) is used for all items:

1. Stereotypes about women have not affected me personally (R)
2. I never worry that my behaviors will be viewed as stereotypically female (R)
3. When interacting with men, I feel like they interpret all my behaviors in terms of
the fact that I am a woman
4. Most men do not judge women on the basis of their gender (R)
5. My being female does not influence how men act with me (R)
6. I almost never think about the fact that I am female when I interact with men (R)
7. My being female does not influence how people act with me (R)
8. Most men have a lot more sexist thoughts than they actually express
9. I often think that men are unfairly accused of being sexist (R)
10. Most men have a problem viewing women as equals
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APPENDIX K: ANTICIATED SENSE OF BELONGING
Adapted from Walton and Cohen’s (2007) Belongingness Scale, per the procedures of
Gaucher, Friesen, and Kay (2011)
A 1 (strongly disagree) to 7 (strongly agree) Likert scale is used for all items.
“I could fit in well at this in internship”
“I’m similar to the people who work in this internship”
“My values and this internship’s values are similar”
“The type of people who would apply for this internship are very different from me” (R)
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APPENDIX L: MATH ABILITY
Adapted from Steele and Aronson (1995) and per the procedures of Murphy, Steele, and
Gross (2007)
A 0 (not at all) to 6 (extremely) Likert scale is used for all items
“I am good at math tasks”
“It is important to me that I do well on math tasks”
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APPENDIX M: IMPLIED CONSENT
Implied Consent for Online Study
Title of Research Project: Understanding STEM Hiring and Recruitment Processes
Principal Investigator:
Sponsor:
UVM

Elizabeth Scharnetzki
Department of Psychological Science,

You are being invited to take part in this research study because you are a student
majoring in a STEM discipline, and you are 18 years of age or older. This study is being
conducted by the University of Vermont, Department of Psychological Science.
Why is This Research Study Being Conducted?
The purpose of this study is to examine hiring and recruitment processes that individuals
entering in the STEM workforce are likely to encounter.
How Many People Will Take Part in the Study?
Approximately 200 people will participate in this study.
What Is Involved In The Study?
The study session will last approximately 60 minutes and will be completed completely
online at your own convenience. You will be asked to engage in a simulated interview
assessment for a STEM internship. The tasks in the study have been designed to replicate
information and activities employed by major STEM organizations. During the study you
will be presented with hiring information, after which you will be asked to complete a
brief candidate assessment and a few questionnaires about the activity and information
presented during the study.
What are the Risks and Discomforts of the Study?
There are minimal risks of participation in this study. If you experience discomfort, you
may skip any questions you do not wish to answer, and you can stop participating at any
point throughout the study with no penalty. Should you desire to process any thoughts or
feelings that may arise during your participation, counselors are available at the
University Counseling Center (656-3340).
What are the Benefits of Participating in the Study?
Your participation in this study may help us to better understand hiring and recruitment
processes relevant to the STEM workforce. You may not benefit directly.
What Other Options are There?
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Participation in this study is completely voluntary, and you may choose to discontinue
your participation at any time.
Are There Any Costs?
There are no costs for participation in this study other than the time that it takes you to
complete the study.
What Is the Compensation?
For participating in this study, you will receive a reimbursement check of $5. To
receive your compensation, simply fill out the refund form (the last page of the
survey). To receive your reimbursement, you must fill out a Payment
Acknowledgement form, which is included at the end of this survey.
Reimbursment checks can take between 2-4 weeks to dispense.
Funding for this research is sponsored by dissertation research award from the
Psychological Science Department.
Can You Withdraw or Be Withdrawn From This Study?
This study is completely voluntary – it is your choice to participate or not. You can
choose to discontinue with this study at any time without penalty, and you will still
receive full compensation. You may also choose at any point during, or at the end, of the
study to have your responses withdrawn from the study.
What About Confidentiality?
In order to protect your confidentiality, any information about you obtained as a result of
participation in this research will be kept as confidential as legally possible. A record of
your participation will be kept in a confidential form, such that your name will be
assigned an ID number. The information you provide will be labeled with your ID
number only. By doing this, information you provide cannot be directly linked to your
name. All electronic data will be stored on a secure network.
Information gathered in this study will remain confidential and only available to the
researchers involved in this study, except as may be required by federal, state or local
law. The data will be stored separately from your written consent form. The results of this
study may eventually be published and information may be exchanged between
investigators, but your confidentiality will be maintained. Representatives of the
Institutional Review Board will be granted direct access to your research record for
verification of study procedures and/or data.
Contact Information
You may contact Elizabeth Scharnetzki, the Investigator in charge of this study, at
Elizabeth.scharnetzki@uvm.edu for more information about this study. If you have any
questions about your rights as a participant in a research project or for more information
on how to proceed should you believe that you have been injured as a result of your
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participation in this study you should contact the Director of the Research Protections
Office at the University of Vermont at 802-656-5040.
Statement of Consent
You have read a summary of this research study. Should you have any further questions
about the research, you may contact the person conducting the study with the information
given below. Your participation is voluntary and you may refuse to participate or
withdraw at any time without penalty or prejudice.
By clicking the “next” button in the bottom right corner of the screen, you are agreeing to
participate in this study. If you would like to receive a copy of this form, please contact
the person conducting the study at the email address provided below.
Name of Principal Investigator:
Address:

Elizabeth Scharnetzki
UVM Department of Psychology
John Dewey Hall
2 Colchester Ave.
Burlington, VT 05405
Email Address: Elizabeth.scharnetzki@uvm.edu
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APPENDIX N: FUNNELED DEBRIEFING QUESTIONS AND DEBRIEFING
STATEMENT
Funneled Debriefing
Please answer the following questions:
1. What do you think the purpose of the study was?
2. Did you have any goal or strategy in mind while you were filling out the
questionnaires? If yes, please describe.
3. Was there any aspect of the study that you thought was strange or that you didn’t
understand?
4. Do you think that there was anything going on in the study beyond what we told you?
5. Have you ever heard of a phenomenon called stereotype threat? (circle one)

YES

NO

6. If yes, please describe where you heard about stereotype threat and provide your
interpretation of the phenomenon.

Debriefing Statement
Thank you for participating in this study. Sometimes when people participate in
research they feel as though they are not being told everything about the
experiment. In today’s study we left out some information about the exact
purpose of the research and what certain measures are used for. At this time, we
would like to give you a detailed description of the study.
The overall objective of this research is to better understand why there exists
such a pronounced gender gap in STEM fields. The true purpose of today’s study
was to examine whether being the target of a positive stereotype affects the
performance of women who aspire to work in a science, technology, engineering,
and mathematics (STEM) career. A large body of social psychological research
suggests that the pervasiveness of gender stereotypes may contribute
significantly to the disparity. In particular, research on a social contextual
phenomenon called stereotype threat (e.g., Spencer, Steele, & Quinn, 1999) has
been demonstrated highlighting negative stereotypes about women in STEM
may lead to performance decrements). Additionally, research has shown that
being the target of negative gender stereotypes is related to a lower sense of
acceptance and membership within the stereotyped area, and less interest in
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continuing in the stereotyped area (Good, Rattan, & Dweck, 2012). More
recently, research has suggested that positive stereotypes may be just as
harmful (see Czopp, Kay, & Cheryan, 2015). This study aimed to build upon
research on positive stereotypes; specifically, Siy and Cheryan (2013)
demonstrated that when a positive stereotype about women was endorsed in an
interpersonal context, female participants felt “lumped together” with their gender
group (i.e., feeling depersonalized). In this study, the research team was
interested in whether positive gender stereotypes may lead to negative
performance decrements similar to negative gender stereotypes. To the
knowledge of the research team, this is the first study to examine feelings of
depersonalization as an underlying cause of underperformance. We believe this
work has important implications for the success, well-being and sense of
belonging, especially when applied towards understanding gender disparities in
STEM.
[Positive Stereotype Condition:]
In today’s study, you were in the experimental condition. You were asked to
imagine that you were interviewing for an internship position with a STEM
organization. As part of the simulated interview assessment, you were given a
statement outlining the hypothetical internship’s recruitment goals. In this
statement, the trait used (cooperative, patient, or warm/kind) was selected based
off the results of a previous study (i.e., Prentice & Carranza, 2002) wherein a
separate group of participants rated these traits as highly socially desirable for
women; therefore, the inclusion of these traits in the corporate goal statement
was to make salient positive gender stereotypes. We will examine whether your
questionnaire responses and candidate assessment results differ from those who
received a corporate goals statement that did not include a positive group
stereotype.
[Negative Stereotype Condition:]
In today’s study, you were in the experimental condition. You were asked to
imagine that you were interviewing for an internship position with a STEM
organization. As part of the simulated interview assessment, you were given a
statement outlining the hypothetical internship’s recruitment goals. In this
statement, the trait used (assertive, competitive, or rational) was selected based
off the results of a previous study (i.e., Prentice & Carranza, 2002) wherein a
separate group of participants rated these traits as highly socially undesirable for
men; therefore, the inclusion of these traits in the corporate goal statement was
to make salient negative gender stereotypes for women. We will examine
whether your questionnaire responses and candidate assessment results differ
from those who received a corporate goals statement that did not include a
negative group stereotype.
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[No Stereotype Condition:]
In today’s study, you were in the control condition. You were asked to imagine
that you were interviewing for an internship position with a STEM organization.
As part of the simulated interview assessment, you were given a statement
outlining the hypothetical internship’s recruitment goals. This statement did not
include a group stereotype of any kind. We will examine whether your
questionnaire responses and candidate assessment differ from those who
received a corporate goals statement that included a positive or negative group
stereotype.
We apologize for not disclosing this information to you earlier. It is important to
understand that the information that was presented today was in the context of a
research study. In psychological experiments it is sometimes necessary to make
use of deception when the scientific question under investigation cannot be
answered without it. If we told you about the different experimental conditions
and measures before you participated in the study, you may have unintentionally
responded differently, making us unable to look at your natural response. It is
important not to feel tricked by the deception in this study; we put a great deal of
effort into making these procedures believable.
Because data collection is ongoing we ask that at this time you do not disclose
the true purpose of the study you participated in to other individuals who may
wish to participate.
Thank you again for taking part in this study. We hope that understanding how
even well-intentioned messages affect STEM women’s performance and wellbeing will help us to understand why there is a chronic and pronounced gender
gap in these fields and will set the foundation for the creating a more equitable
STEM workforce. If you have any questions or concerns regarding any aspect of
this study, please contact Elizabeth Scharnetzki at
Elizabeth.scharnetzki@uvm.edu . If you have any questions about your rights as
a participant in a research project or for more information on how to proceed
should you believe that you have been injured as a result of your participation in
this study you should contact the Research Protections Office, at the University
of Vermont at (802) 656-5040.
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APPENDIX O: RECRUITMENT STATEMENT
Are you a woman currently majoring in a science, technology, engineering, or
mathematics discipline?
The Social Behaviors Research Laboratory at the University of Vermont is looking for
female STEM majors to participate in a psychology research study investigating the
hiring and recruitment processes utilized by STEM organizations! The study consists of
completing a series of online surveys and a short simulated candidate assessment. The
entire study should take no more than 60 minutes.
In order to participate, you must be at least 18 years of age or older and majoring in a
STEM discipline.
To participate, follow this link for instructions: [Qualtrics link will be inserted here]
If you have any questions, you may contact the Principal Investigator at
Elizabeth.scharnetzki@uvm.edu
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APPENDIX P: DEMOGRAPHICS
Please provide information about yourself.
1. Age:
2. Gender
a. Male
b. Female
c. MTF
d. FTM
e. Gender queer
f. Other
3. Race/Ethnicity:
a. White/ Caucasian
b. African American/Black
c. Asian American/Asian
d. Mexican American/Chicano
e. Other Latino
f. Native Hawaiian/Pacific Islander
g. Other
4. STEM Major (if Applicable):

5. Concentration in STEM Major:

6. Country of birth:
7.

If not U.S., how many years have you lived in the United States?
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APPENDIX Q: FREQUENCY DISTRIBUTIONS FOR PSYCHOLOGICAL
OUTCOMES
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APPENDIX R: STEM MAJOR PROPORTIONS

Proportion of Female and Male STEM Majors at the University of
Vermont
Female
Male
Biology
63%
37%
Chemistry
54%
46%
Physics
23%
77%
Computer Science
19%
81%
Engineering
24%
76%
Data Science
30%
70%
Mathematics
45%
55%
Statistics
35%
65%

Data from the UVM Office of Institutional Research – Fall 2019 Cohort

Percentage of Major within Stereotype Condition
Positive
Negative
No Stereotype
Stereotype
Stereotype
Control
Biology/Biochemistry
18%
21%
29%
Chemistry
2%
4%
7%
Computer Science
4%
8%
14%
Engineering
33%
31%
21%
Mathematics and
Statistics
13%
8%
14%
Other STEM
29%
27%
14%

Due to rounding, percentages may not add up to precisely 100%
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